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il.  which exceeds the reportable guantity levels for pollutants at LAC 33:1. Subchapter €.

10. Sighatory Requirements
All applications, reports, or information submitted to the state administrative authority shall be signed and certified.

a. All permit appfications shall be signed as follows:

(1} Fot a comotation - by a responsible corporate officer. For the purpose of this section, a responsible
colporate officer means:

(a) A president, secretary, treasurer, or vice-president of the corporation in charge of a principal business
function, or any other person who performs similar policy or decision making functions for the
corporation; or,

{b) The manager of one or more manufacturing, production, or pperating facilities, provided: the manager
is authorized fo make management decisions that govemn the operalion of the reguiated facility,
including having fhe explicit or implicit duty of making major capital investment recommendations and
intiating and directing other comprehensive measures to ensure long term environmental compliance
with environmental laws and regulations; the manager can ensure that the necessary systems are
established or actions taken to gather complete and accurate information for permit application
requirements; and the authority to sign documents has been assigned or delegated to the manager in
accordance with corporate procedures.

NOTE: DEQ does not require specific assignments or delegations of authonty to responsible corporate officers

identified in Section D.10.a.{1){a). The agency will presume that these responsible corporate officers have the
fequisite authcrity o sign permit applications unless the corporation has notified the state administrative
authority to the contrary, Corporate procedures governing authority to sign permit apphications may provide for
assignment or detegation to applicable corporate positions under Section D.10.a.(1)(b). rather than to specific
individuals.

{2) Fora parnership or sole proprietorship - by a general partner or the proprietor, raspectively; or

(3) Foramunicipality, state, federal, or other public agency - by either a principal executive officer or ranking

elected official. For purposes of this section, a principal executive officer of a federal agency includes:

(a) The chief executive officer of the agency, or
{b) A senior executive officer having responsibility for the overali operations of a pnncipal geographic unit
of the agency (e.g., Regicnal Administrators of EPA).

. All reports required by permits and other information requested by the state administrative authority shall be

signed by a person described in Seclion D.10.a., or by a duly authorized representalive of that person. A
persof is a duly authorized representative only if:

{1) The suthorization s made in writing by a person described in Section D.10.a. of these standard
conditions;

{2} The authorization specifies efther an individual or a positron having responsibility for the overall operation
of the regulated facility or activity such as the position of plant manager, operator of a well or a well field,
superintendent, posiion of equivalent responsibility, or an individua! or position having overall
responsibility for environmental matters for the company, (a duly authorized representative may thus be
either a named individual or an individual oecupying a named position; and,

(3) The written authorization is submitted to the state administrative authority.

. Changes to authorization. if an authorization under Section D.10.b. is no longer accurate because a different

individual or position has responsibllity for the overall aperation of the facility, a new authonzation satisfying the
requirements of Section D.10.b. must be submitted to the state administrative suthority prior to or together with
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any reports, information, or applications to be signed by an authorized representative.

Cetification. Any person signing a docivment under Section D.10. a, or b. above, shall make the foliowing
certification:

"I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel propery gather and
evaluate the information submitied. Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, the information submitted is, to the bestof my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penatties for
submitting false information, including the possibility of fine and imprisonment for knowing viotations.”

11. Availability of Reports
All recorded information (completed permit application forms, fact sheets, draft permits, or any public document)

not classified as confidential information under R.S. 30:2030(A) and 30:2074(D) and designated as such in
accordance with these reguiations (LAC 33:1X.2323 and LAC 33;1X.6503) shali be made available to the public for
inspection and copying during normal working hours in accordance with the Public Records Act, R.S. 44:1 et seq.

Claims of confidentiality for the following will be denled;
a. The name and address of any permit applicant or permittee;

b.
c.

Permit applications, permits, and effluent data.

Information required by LPDES application forms provided by the state administrative authority under LAC
33:1X.2501 may not be claimed confidential. This includes information submitted on the forms themsalves and
any attachments used to supply information required by the forms.

SECTION E. PENALTIES FOR VIQLATIONS OF PERMIT CONDITION

® -

Negligent Violations
The Louisiana Revised Statutes LA. R. 5. 30:2076.2 provides that any person who negligently violates any

provision of the LPDES, or any order issued by the secretary under the LPDES, or any permit conditicn or
limitation implementing any such provision in a permit issued under the LPDES by the secretary, or any
requirement imposed in a pretreatment program approved under the LPDES is subject to a fine of not less
than $2,500 nor more than $25,000 per day of violation, or by imprisonment for not more than 1 year, or both,
If a convictian of a person is for a viofation committed after a first conviction of such person, he shall be subject
1o a fine of not more than $50,000 per day of violation, or impnsonment of net more than two years, or both,

Knowing Violations

The Louisiana Revised Statutes LA R. S. 30:2076.2 provides that any person who knowingly violates any
provision of the LPDES, or any permit condition or limitation implementing any such provisions in a permit
issued under the LPDES, or any requirement imposed in a pretreatment program approved under the LPDES
is subject to a fine of not less than $5,000 nor more than $50,000 per day of violation, or imprisonment for not
more than 3 years, or both. 1] 2 conviction of a person Is for a violation committed afier a first conviction of
such person, he shall be subject to a fine of not mora than $100,000 per day of violation, or imprisanment of
not more than six years, or both.

Knowin angermnent

The Louisiana Revised Statutes LA. R. 8. 30:2076.2 provides that any person who knowingly violates any
provision of the LPDES, or any order issued by the secretary under the LPDES, or any permit condition or
firnaton implementing any of such provisions in a permit issued under the LPDES by the secrefary, and who
knows at that time that he thereby places another person in imminent danger of death or serious bodily injury,
shal, upon conviction, be subject to a fine of not more than $250,000, or by imprisonment for not more than 15
years, or both. A person which is an organization shall, upon conviction of vioiating this Paragraph, be subject
to a fine of not more than one miflion dollars. If a convichon of a person is for a violation committed after a first
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conviction of such person under this Paragraph, the maximum punishment shall be doubled with respect to
both fine and imprisonment.

d. Ealse Statements
The Lpuisiana Revised Statutes LA. R. S. 30:2076.2 provides that any parson who knowingly makes any fatse

material statement, representation, or certification in any application, record, report, pian, or other document
filed or required to be maintained under the LPOES or who knowingly falsifies, tampers with, or renders
inacturate; any monitoring device or method required to be maintained under the LPDES, shall, upoen
conviction, be subject to a fine of not more than $10,000, or imprisonment for not mere than 2 years, or both,

If 3 conviction of a person is for a violation committed after a first conviction of such person under this
Subsection, he shall be subject to a fine of not more than $20,000 per day of violation, or impnsonment of not
more than 4 years, or both.

Civll Penatties

The Louisiana Revised Statutes LA. R. S, 30:2025 provides that any person found to be in violation of any
requirement of this Subtiile may be liable for a civit penalty, to be assessed by the secretary, an assistant
secretary, or the cour, of not more than the cost to the state of any response action made necessary by such
violation which is not voluntarily paid by the violator, and a penalty of not more than 327,500 for each day of
vigiation. However, when any such violation is done intentionally, williully, or knowingly, of results in a discharge or
disposal which causes irreparable or severe damage to the environment or if the substance discharged is one
which endangers human life or health, such person may be liable for an additional penalty of not more than one
milfion doflars.

{PLEASE NOTE: These penalties are listed in their entirety in Sublfitle if of Tithe 30 of the Louisiana Revised Statutes.)

SECTION F. DEFINITIONS

All definitions contained in Segtion 502 of the Clean Water Act shall apply to this perrnit and are incorporated herein by
refarence. Unless otherwise specified in this permit, additional definitions of words or phrases used in this permit are
as follows:

1.

"Clean Water Act” (CWA) means the Clean Water Act (formerty referred to as the Federa! Water Pollution Control
Act or the Federal Water Pollution Control Act Amendments of 1972) Pub.1..92-500, as amended by Pub.L. 95-
217, Pub L, 95-576, Pub.L. 86-483 and Pub.L. 87-117, 33 U.5.C. 1251 et. seq.).

*Accreditation” means the formal recognition by the department of a laboratory's competence wherein specific
tests of types of tests can be accurately and successtully performed in compliance with all minimum requirements
set forth n the regulations regarding laboratory accreditation.

“Administrator” means the Administrator of the U.S. Envionmental Protection Agency, or an authorized
representative, .

*Appli ffiuent s and {imitations™ means all state and Federal effluent standards and fimitations to
which a discharge is subject under the Clean Water Act, including, but not fimited to, efluent limitations, standards
or performance, toxic effiuent standards and prohibitions, and pretreatment standards.

"Applicable water quafity standards” means alf water quality standards (o which a discharge is subject under the
Clean Water Act.

"Bypass” means the intentional diversion of waste streams from any portion of a treatment facifity.

*Commercial Laboratory” means any laboratory that performs analyses or tests for third parties for a fee or other
compensation, except those commercial laboratories accredited by the Oepartment of Heatth and Hospitals in
accordance with R.S5.49:1001 et seq.
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8. "Daily Discharge" means the discharge of a pollutant measured during a calendar day or any 24-hour period that
reasonably represents the calendar day for purposes of sampling. For poliutants with limitations expressed in
terms of mass, the daily discharge is calculated as the total mass of the poliutant discharged over the sampling
day. For pollutants with limitations expressed in octher units of measurement, the daily discharge is calculated as
the average measurement of the pollutant over the sampling day. Daily dischamge determination of concentration
made using a composite sample shall be the concentration of the composite sample. When grab samples are
used, the dally discharge determination of concentration shall be arithmetic average {weighted by flow value) of all
samples collected dunng that sampling day.

8. "Daily Maximum" discharge limitation means the highest allowable "daily discharge” during the calendar month.

10. "Director” means the U.S. Environmental Protection Agency Regional Admmistrator or an authorized
representative. -

11. "Environmental P_rgtécﬁon Agency” means the U.5. Environmental Prolection Agency.
12, "Grab sample” means an individual sample collected in less than 15 minutes.

13. "Industrial user” means a nondomestic discharger, as identified in 40 CFR 403, introducing pollutants to a publicly
owned treatment works.

14, "LEQA" means the Louisiana Environmenta! Quality Act.

15. "Louisiana Pollutant Discharge Eimination System (LPDES)" means those portions of the Louisiana Environmental
Quality Act and the Louistana Water Contro! Law and all regulations promuigated under their authority which are

deemed equivalent to the National Pollutant Dischange Elimination System (NPDES) under the Clean Water Aclin
. accordance with Section 402 of the Clean Water Act and afl applicable federal regulations.

16. "Monthly Average" (also known as Daily Average), other than for feca! coliform bacteria, discharge limitations
means the highest allowable average of "daily discharge(s)” over a calendar month, calculated as the sum of all
"dally discharge(s)" measured during a calendar month divided by the number of "daily discharge(s)" measured
dunng that month. When the permit establishes monthly average concentration effluent fimitations or conditions,
and flow is measured as a continuous record, the monthly average concentration means the arithmetic average
(weighted by flow) of all “daily discharge(s)" of concentration determined during the calendar month whers C =
daily discharge concentration, F = daily flow and n = number of daily samples; monthly average discharge =

CE+CF+ . . +CF,
Fy+F+ .. +F,

The monthly average for fecal coliform bacteria is the geometric mean of the values for all effluent samples
collected during a calendar month.

17. “National Pollutant Discharge Ehmination System” means the national program for issuing, modifying, revoking and

reissulng, terminating, monitonng and enforcing permits, and imposing and enforcing pretreatment requirements,
under Sections 307, 318, 402, and 405 of the Clean Water Act.

18. "Severe property damage” means substantial physical damage to property, damage o the treatment facilities
which causes themn to become inoperable, or substantial and permanent lass of natural resources which can
reasonably be expected to occur in the absence of a bypass. Severe property damage does not mean economic
loss caused by delays in production.

19. “Sewage sludge” means the solids, residues, and precipitates separated from or created in sewage by the unil
processes of a publicly owned treatment works. Sewage as used [n this definition means any wastes, including
wastes from humans, households, commercial establishments, industries, and storm watar runoff, that are
discharged to or otherwise enter a publicly owned treatment works.



LDEQ-EDMS Document 35848516, Page 355 of 673

(REV. 3/15/04) PAGE 16 OF PART lli

20. "Treatment works" means any devices and systems used in the storage, treatment, recycling and reclamation of
municipal sewage and indusirial wastes of a liquid nature to implement Section 201 of the Clean Water Act, or
necessaty to recycle or reuse water at the most economical cost over the estimated fife of the works, including
intercepting sewers, sewage collection systems, pumping, power and other equipment, and their appurtenances,
exiension, improvement, remodeling, additions, and alterations thereol.

21. "Upset" means an excephonal incident in which there is unintentional and femporary noncompliance with
technology-based permit effiluent limitations because of factors beyond the reasonable control of the permittee. An
upset does not include nancompliance to the extent caused by operational error, improperly designed treatment
facilities, inadequate treatment facilittes, lack of preventive mainterance, or careless or improper cperation,

22. For fecal coliform bacteria, a sample consists of one effiuent grab portion collected during a 24-hour period at peak
loads.

23. The term "MGD" shall mean million gallons per day.

24, The term “mg/L." shall mean milligrams per liter or parts per million (ppm).

25. The term “pg/L" shall mean micrograms per liter or parts per billion (ppb).

26. "Weekiy averane”, other than for fecal coliform bactenia, is the highest allowable arithmetic mean of the daily
" discharges over a calendar week, calculated as the sum of alf daily discharges measured during a calendar week

divided by the numbar of dally discharges measured during that week. The weekly average for feca! coliform
bacteria is the geometric mean of the daily discharges over a calendar week. ‘

. 27. "12-hour composite sample” consists of 12 effiuent portions collected no closer together than one hour and
composited according 1o flow. The daily sampling intervals shall include the highest flow pertods.

28. "6-hour composite sample” consists of six effluent portions coliected no closer together than one hour (with the first
portion collected no earlier than 10:00 a.m.) and composited according to flow.

29. “2-hour composite sample" consists of three effluent portions collected no closer together than cne hour (with the
first portion collected no earher than 10:00 a.m.} and composited according to flow.

30. "24-hpur composite sample” consists of  minimum of 12 effluent portions coltected af equal time intervals over
the 24-hour period and combined proportional {o flow or a sample collected at frequent intervals proportional to
fiow aver the 24-hour period.
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Caleulation of Technology Rased Limits for Mociva Enterprises LLC, Cofvent Refinery

ouc b6l

Refinery Guidelines, 4C CFR 419, Exiszing Source Only

Spresdsheet: refinery. wkd
Pevrloper: Bruce Fleldaing
Sofcvare: wrus 4 0

Revis:on date- 23/07/0D0
Calculation pate: 04/19

{01}
FACILITY TNFORMATION

Permutiee -

Permiz Nutber.

Appendix;:

Concentration flow, (MGD):

Ati-backaliding, GL v 0ld, Den, lay, 2=GLsCld

Outfall rurber:

40 CFR 419 Subpart, (A, B, C. D, or K}:
Refinesy Type:

iTopping, Cracking, Petrochetucal,
Lube, or Integrag:ed

TABLE 1

DATA INPUT:

LAODOED41, Al2719%

Appeadix A-1 - REVISED

Gus, 0Pl

Cracking

Pritr Howes (318) §32-4101 Rick Waillzams (313) 633-4232

=2
THROUGHPUT RATES

Feedstock (Crrde 041 and NSL) Rate Lo Toppang Drucis):

Process Unit Rates:

(+3}
FLOW RATES

Sallast Flow:
Storwater Calculaticrs
Procesy aTea, 8q. ft. [or scres);

Huzber of Cays (Default Lix 3&5):

Reual rainfall, :inches:

Contarinated Storwwater o Toeatwmen: Syscen

1*4)
RATICS:
T0C;BCD5 (Defavic :» 1.2, :f needed):

s
Discharge fracetion, defaul: «1

X bbl/day
250
Ilnput an Table 2
K gal/day P
FI Y
#; leec acres
3&S

inches % runoff

K gal/day
§74.5

Ratio:

Pragzion:

ANTI-BACKSLIDING TNFORMATION:
votiva Baterprises LiC, Convent Refinery

PARAMETER

Cenventlonsgl:
BODA

TS5

21l and Greass

boncoavertional
cop

T

Acpronia

Sullade

Total Phenolics

Metale:

Chromyun {Total)
Chroniun (64}

7l

Convezsion Utilicies:

ng/L--slba/day
P~ - >H0D
gpm--»K gal/day
£23--»gal
irches-->fee:
acres--»my. PC.

teal a (*c}
Tech 0!d Tech ©id Ancibeck
Avg MaxD=s0 scr.
1b/day  1b/day:-oldvaGl
201d.GL
9.34
0.0014¢
1 ¢4
7.4805)9
¢.08333)
43560
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Calculation of Technology Baged Limits for Worive Epterprises LLC, Convent Relinery
out, 071
Calrulat:an of Onat Process Races and ut Coaf:gu-ation Factors
TARLE 2
t=z) (*2) (*3) *4) 1+5) (*¢) [>T}
Unit Procese Rate
uri: H] Unit

EPA Process Total Feedstock Proceas Process
Process Rate Feedstock Race Weaghting Config.

CRUDZ FROCESSISt Rumber X bb)/day Rate Ratip * Factor - Pactor
Azrpspheric Crude Disz:Ilstiem . 1 250 250 1 1 1
Crude Sesalting 2 250 250 2 1 1
Vacyus Crude Digesllazian ’ 3 96.4) 250 O, 38572 1 0.38572
TOTAL CRUDE FROCESSES FEEDSTOCK RATE- 536 43

CRACKING AND COKING FPROCESSES-

Visbreaking [ 15 aBe c o6 6 0.36

Thermsl Cracking 5 0 250 [ 6 [}

Fluad Cacalyt:e Crackung 3 14 250 0.36 1] 2.16

Movipg Bed Catalyric Cracking 7 0 250 0 [3 0

Rytrocratking i0 5 250 0 2321 6 1.392

Delayed Cokang 15 ] 250 [ 3 L}

Fluid coking 16 ] 252 2 [ 2

HydrotTeating 5¢ 195.%5 HNot Appiicable to Refinery Proceas Cunfag, Facror
. TOTAL CRACKING AED COKTNG PROCISEIS FEEDSTOCK RATE- 3se.s

UBE PROCESSES:

Mydrofimarg., Rydrofin:shing, Lube Aydrof:nishirg al [ 253 o 13 e

Weste On) Marufaccure 22 € 250 o 13

fropane: CDewaxing, Deasphalcing, 23 ] 256 c 13 ]

Fractaionang, Derazining
Dup Bal, Solvent Treating, Solven: Exsraction, 1] [] 250 ] i) 0

Duotreatang, So_vent Dewaxing,
Solvert Deasphalc
Lube Vacuom Tower, O:1 Fractionacion, Barch 2% L] 250 D 13 Q
St211 (Raphiha Brrip), Braght
Stock Tresting

Centrifuge and Chilling 26 [ 250 c 13 o
Dewaxing. MEX, Katcne, MEX-Toluens 27 [ 150 o b3 | o
Deoiling (Kax} F{} [} ase ] 1} a
Kaphthen:c iabe Product:on 29 0 st [} 13 a
502 Bxtraction 1] 0 250 0 13 d
Wax Preasing EL] c 250 2 13 L]
Wax Plazr I'with Keubrs. Separetion) is ] 2537 [ 13 o
Purfural Txtraccing h14 ¢ 250 [} 13 [
Ciay Contacting - Percolation Lrs 0 25¢ c 3 ]
Mix Sweating n ] 250 [ ., 13 H
Azad Treating 33 [ 250 2 13 °
Phenol Extracticn 40 [ 250 ] 13 [
TUTAS LUERZ FROCESS FEELSTOCK RATE= [
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Calculation of Technology Bosed Liwite for Motiva Enterprises LLC, Corvern: Reficery
Our. 001
Calculaticn of Un:t Process Rates, Ud: Configuration, Process and Site Pactors
TASLE 2 {coatinued)

[*1) i+ [ H 4} (*s) [*8} 7
Orat Process Zate
Unat o Unit
EPA Process Tctal Fesdezock Process
Process Raze Peacdstock Rate Meight:ng Corfag.
ASPIDLT PROCESSZS: fumber X bbl/day Rate Razfo * Factor = Facior
Asphalc Production 18 4 50 0 -3 [}
200 Deg. P Sofiering Poart Unfluxed Asphalt 2 0 Not Applicsble to Refirery Procecass Cenfig, Pactor
Asphalt Oxdd:zing 13 0 250 ° 12 c
Asphalt Bm:lsifying L1 ] 25% o 12 [}
TOTAL ASPHALT PROCESS FREDSTOCK RATE- []

REFORMING AND ALXYLATION PROCESSZE:

2504 Alylation a 20 Noi Applicable to Refinery Process Config. Factor
Catalytic Reformimg 2 46 Nor Mpplicable 1o Ref-pery Process Config Factor
TOTAL REFCINIEG AND ALKYLATICN PROCESS FEZOSTOCK RATE- 66
TOTA. REFINERY PROCESS CONPIGURATION FACTOR= 6.3
TABLZ 3 TABLE 4 TABLE S
PRACCESS FACTORS BY SUBPART SIZE FACTURS BY SUAPART
Tozal X thl/day PROCZES GROUP FREDSTOCK RATES:
. Refinery Proceas Cracking PeedzLock Cracx:ng .
Cenfiguration Subpart (Streaw Day) Sutparc Process Group: Feedarock Rate, X bbl/dey:
3 B Crides 59E.4)
< 2,49 2.58 <« 24.9 .73 Cracking and Coking= 158.5
5 to 3.49 0.63 25.0 to 49.9 C.95 Lube~ ©
.5 to 4.49 0.1 5C.0 to 4.9 l.0¢ Asphalc= ]
5 o 5.4 c.ee 75.0 co 99.¢ 1.23 Rstcrrarg and Aikylatioms - 66
5.5 0 5.93 1 120.0 o 124.% 1.33
6.0 T0 €.43 1,09 125.0 to 149.% 1,35
£.5 to §,99 1.19 150.0 to 1748 1.41
7.0 to T.49 1.29 :75.0 to 199.9 1.41
7.5 o0 7.99 1.42 200.0 to 224.9 1 41
4.0 to 8,49 1.53 »=225.0 141
8.5 to 5.99 1.67°
9.0 0 9.4% 1.82 FROTESS FACTOR INPUT:
%5 09.99 1.9 FRetinery Donfigu-ataion = €.3
10.0 o 10.49 1.9
12.5 Lo 10.3% 1.89 5iZE FACTOR IKERMT:
11.0 to 12.49 '31.89 Feedstock, K bbl/day = 250
21.5 Lo 11.9% 1 @
12.C to 12,48 1.83
12.5 o 121.9% 1.89 FACTOR REFERZINCT
1.3 to 1).49 .09 PROCESS FACTOR - 3 09 €19 (b}
13.5 to 13.99 1.89  EIZE FACTOR = 1.41 415.23(b}
»r54.0¢ .09

mulcaplier = Feedstock ¢ Process Factor * Eise Fafior
sziplier = 304.225
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Calculation of Techrology Based Limits for Motiva Buterprises LLT, Conven: Refinery
Cut. 091
Conventioral, nonstnvensioral, and toxic refainery polluiant Josd:ing calculaZz:ons
TASLE €

40 CPR 419, Perroleux and Refiring Guidelanes

{*1) ik 1) {*3) (=4} i*s} i*6) i~7 [Ad 3] {*s}
REPERENCES PACTORS : LOADIKGS :
Crackipg Crackaing AUschargeCracking Cracking
Subparc Subpart PFraci:ch Subpart Subpart
PROCESS RASTEWATER Subpett 8 e B Through 5 B
Category- Treatem  1b/K bbl 3b/X b5l oucfal  lb/day  ib/day
PARAMETER Cracking Tech. Avg Kax Maltiplser ’ Avg Max
Comrventicnal;
BODS £29.24{a) :ler g 5.5 .9 Jhs . 228 1 2113.238 38L3.028
be 1] £.9.241a) tnl 4.4 6.9 Jeq 225 1 1699.5% 2551.153
011 and Grease 419.2¢n) BT’ 1.6 1 384,225 1 614.76 1152.675
Sonconventicanl.
oD 41% 2){a) BAT EI N T 304,225 1 14754.24 284412.65
™oC .- - . .-- J84.225 1 - -
Azcala 419,22 {a) BAT | 6.6 ' 384.225 1 1152.675 2535.885
Sulf:de 419.23ta} BAT 9.92% 0.0ks 114.225 «3 17.1428) 24.97483

BPT Calculationa for Toia) Recovermble

Toral Phenclics 419.22 (a8
Chronaium (ToOzal) 41%.22(w)
Chroufurt [6+4) 419.221(s)

BAT Caleulstions for Toral Recoverable

Toral Phencl:ics

Crude Processes 419.23(c)
Crack:ng & Coking 419.23{c!

1 Sessgs 419.211e)
Lube Processes 419.23c)

Reforoirg and Alkyiatson £29.2Y{c}

Tctal Pherolics BAT:

Chreocuius [Tocal}

Crude Processcs 419.2310c}
Cracking & Coking a19.23(c}
Axphalt Processes 419,23 (c
iche Proccescs 418.221c)

Reforwing and Alkylation $19.23(¢)

Tozal Throajus BAT:

Fhenclics, Total Chromiuvs, and Chrom:uo {§-)

arr 0 036 0.C74 384.235 1 13,8321 28.412€%
arr o oBé 0.1% 384.235 1 33.8:1¢ 57 63278
arT C.CCSE 0 012 384 .225 1 2.15i66  &.6297

Phennlics, Total Chromiun, and Choorium (Es)
Table 2
Race, K bblfday

BAT 0 opl ¢.013 596.4) 1 1 Te92% T.T7535%
BAT 0036  C.147 156,85 1 12.906 S2 £995
BAT D.c1%  £.079 .- .- .- -
BAT 0.0  0.3169 - --- o .-
BAT D.033 0.132 111 1 2.1:2 B.712
16.80739 §9 16599

AT o004 0.0 536.43 1 2.38572 6.56073
Bz 2.941 6.1 350.5 1 14.6505 42.6615
aaT 0.c22  0.064 - .- .- -
T 0,104  0.29% -- s .- .-
BAT 0.¢31 0.1 v 1 2442 1082

+9.528621 56.38423
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Calculation of Technology Baaed Licits for Motiva Enterprises LLC, Convent Refinery
cat 0O
Coovertignal, mocconveacacrai, and toxic refinery pollucant losdirg calculations
*ABLE & (continued)
40 CFR 419, Peirpleun aad Refiniag Guidelanes

Reforamung and Alkylalkion €15 23(c] BAT

Chromiun (§+)} BAT:

1"1) {2} 1*3) =4} (=5} (*6} f+7 [4d L} 19
REPERENCES : FATTORS . Dinscharge LCADINGS.
Cracking Cracking Fzaction Cracking Crackirg
. Subpart Subpart Qutinll Bubpart Subpart
PROZCSS WASTEMATER Subpart B :] B Table 2 5 B
Category: Treacez. 1b/K bbl 1b/K bbl Group Feedstock 1b/day lb/day
C PARNETER Cracking Tech Avy Max kate, X bbl/dsy Avy Max
Chzoczum (64
Crude Processes 419.23(c)  BAT 0.0063  0.0007 $96.43 1 G.1TH929 £.417501
Cracking & Cos:ng 4i%.23:c) BAT c.0COe 0.007% 156.5 1 1.2189 2,7246
Asphalt Processes 41%.23{c}  BAT 0 00i% D.0D41 cee . - .
wibe Processes 415,23 {c} BAT o 0cel  o0.0192 PP - - -
g.005 0 00&Y¥ &6 1 0.2046 0.,4554

1 60242% 3.527501

Appiy Most S:ringenr (AT or BPT! Ior Total Recoverabie Phenoiics, Total Chromauy, &nd Cheomiun (6+):

cal Phenslics
Caronzum {Total)

Chromur. (e}

BALLAST WATER

PARAMETER

Conventions}
BODS

I88

01 mnd Grease

¥eneooventional
cop
T

Subpart B

Category: Treatm:.

Cracking Tech.

419. 24 (c) BCT
419.24(c} -
419.24(c} BIY

419.23 14} BAT

Cracxing Crackiry

Subpart Subpart

3 B
1B/ gai 1B/K gal
Avg Nax
2.21 2.4
Q.27 C.2¢

0 087 0.12¢

2 £ ]

Plow
X gal/day

4,40
.46
24.456

24.48
.46

13.8321 28.41326%
1% 52622 S6.2942)
1.802429 ).597501

Discrargalracking Cracking
Fraczion Subpart Subparc
Theough B

Ouzfall 1bfday  1lb/Aay

Avg Max

1 5.1408 9.792
1 4.1616 6. 3i4D
1 1.64018 DJ.08463

1 48,96 95.472

1 e R
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LAQDDEO4Y, AZ271¥ Appendix A-1 - REVISED Page ¢
Calculation of Technology Baged Limuie for Motiva Eaterprises LLL, Convent Refpnery
Our. 091
Conventionsl, nomeoaventionsl, and toxfc refinesy pollutast loading calculations

TABLE & (cont:irued)]
40 C'R 412, Pocrolesum and Relinapg Guadelines

f*1) f*2) 13) {=¢t) 15) [ ¢] 7] 1) v}
Cracking Cracking DischargeCracking Cracking
Subpart Bubpar: Praction Subpart Schpart
STORMMATER Subpar: 8 -] B Through B 2
CategoZy. Treatst,lb/Kk gal ib/K gal Flow Qurtall Ibfday  ib/day
PARAMETER Cragking Tech. Avg Max X gal/day Avg Max
Converricnai
BOOS 419.34 e}  XT 0.37 0.4 674.5 1 1839 269.9
TSS 419.2¢e) acTr c.28 2.26 674.5 1 121.41 168.06
012 and Crease 419.34 (el BCT D.087 o1 674 5 1 45.1915 §7.585
Nenconventional
oD 419.23 () BAT 1.5 3 674 5 T 1011.7% 2021.5
ToC - .- - e &74.5 1 - v
Totel Phenolacs 429.23{f) BAT ©.001¢ 3 0029 676.5 1 0.%64] 1.95605
Mecals
Chroaluz (Tozal} 413.23(f) BAT ©.o01e ¢. 005 674.5 1 1.2141 3.3725
Chroalum {6+} ¢19.23 (%) BAY ©,9002) 0.00052 674 .5 2 D.158135 D.1I5CT4

. TABLE 7

TOTAL ALLOCATIONS « Process WA + Ballast Kater - Contasrurated SW (lbs/day)

PROCES3 WASTEWATER BALLAST STCRMKATER TUTAL ALLDCATION
i*2) 1*2) [ 1] [ H [*5) 1~6) 1 (~8}
Cracking Crackang Cracking Cracking Crucking Iracking Cracking Cracking
Bubpart Subpart Subpart Subpart Subpart Subpart . Subpart Subpart
: ] B B ] a 5 B -]
FARAVETER ib/day 1n/day lb/day \b/day 1b/dey  1b/day 1bfday  ib/day
Avy HMax Avyg Max Avg Max Avy Max
Conventional
BODS 2112.238 1602.820 5.2400 . 792 148,39 2€9.0 2266 .760 ACRY. 42
S8 1652.5% 2§51.15) 4.1616 6.)648 123.41 198 56 i816.162 2B46_377
0il and Croass E14.76 1152 .675 1.6401& J.0P44F 45 1915 27.6085 661.5917 243,444
Nancaiyvent ona.
oo 16754.24 2041265 ¢2.96 $5 472 1011.7% 20235 I5814.85 3055162
—oc - .- . . .- .. * . .
Amwonis 1152.€75 2535.08¢ --- - e .- 1152 §75 2515.845
Bultide 11 14252 24.97463 == --- --- R 11 18253 24,97%46)
Total Phetolics 13 5322 28.43245 - on 0 %4431 1 94655 i 7764 30 2807
Hetals
Chrordum (ToLal} 19.52622 56.2842) - - 1.2:41 3.3725 20. 74022 59.€5673
Chromiun (§-) 1.602429 3.5973501 - ' == D,258135 D0.33074 1.757564 1.%4028)
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RESPONSE TO COMMENTS
FINAL PERMIT DECISION
This & LDEQ's response to comments recelved on the subject draft permit In accordance with regulations
promulgated at LAC 33:1X.3125.
LPDES Permit No.: LADDDGD4 1
Agency Interest No.: 2719
Applicant: Motiva Enterprises 1.LC
Convent Refinery
Post Office Box 37
Convent, Louisiana 70723
Issuing Office: Louisiana Department of Environmental Quality (LDEQ)
Office of Environmental Seyvices
Post Office Box 4313
Baton Rouge, Louisiana 708214313
Prepared By: Heather Babin
Permits Division

Phone #: 225-219-3138
E-mail: heather.babin@la.gov

Permit Action; Final permit dedision and response to cornments recetved on the draft
permit publicdy noticed on February 12, 2004, in the local newspaper, the
. . NEWS-EXAMINER of Lutcher; through mailing to those persons induded
In the Office of Environmental Services Public Notice Mailing List on
February 11, 2004; and through publication on the Office of
Environmental Services Public Notices Web Site,

Date Prepared: March 24, 2004

RESPONSE TO COMMENT(S)

The comment(s) regarding LPDES Permit LADDDG041 have been received and evaluated. The
comment(s) and this Office's response(s) are summarized below.

Issue o, 1
The factsheet references basin and segment - Lake Pontchartratn Basin, Segment 040401, Motiva
befieves that this should be Segment 040403,

Response tp ssue No, 1

The Loulsiana Department of Environmental Quality Office of Enviranmental Services (LDEQ-OES) concurs
with the permittee’s comment; however, the factsheet ks a document that is designed to accompany a
draft parmit rather than a final permit. That document won't be changed, but this document will serve to
update the record.

Issue Np, 2

Part 1; Page 2 to 3 of 6: In regards to the materfal Motiva Is authorized to discharge from Cutfall 001.
Sour water stripper effluent wes specifically listed in the permit application as a separate stream for
Outfall 001. It is not listed a5 a separate stream in the draft permit. Mothva requests that the LA DEQ
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Response to Comments for

Motiva Enterprises LLC, Convent Refinery
LPDES Permit No.: LADDDGO41

Al No.: 2719

Page 2

please darify in the permit that the “treated process wastewaters” shown In the draft permit covers the
stripped sour water.

Response tp Issue No. 2
The LDEQ-OES concurs with the permittee’s request and the appropriate comections have been made.

Issve No, 3

Part 1; Page 2 to 3 of 6: In regards to the materlal Motiva is authorized to discharge from Outfall 001. In
the permit application, Motiva had a separate listing for Miscellaneous Waste Waters which induded sand
fiter backwash, service water retumn, heat exchanger backwashes, unit wash down, sulfur rack water
spray, maintenance, I&T, chemical deaning bundle deaning wastes, area wash down, steam trap
condansate, and other miscellaneous streams, Motiva requests that the LA DEQ piease clarify in the
permit that these streams would be the streams referenced by the draft permh as utility wastewaters.

R 1] .
The LDEQ-OES concurs with the permittee’s request and the appropriate comrections have been made.

Issue No, 4

Part 1; Page 2 to 3 of 6: Most of the proposed limits listed for 001 for the conventional and non-

conventional pollutants are slightly fower than the proposed limits that were contained in the

Supplemental Information report submitted to the LA DEQ in August 2002. Motiva requests that the
. limits in the draft permit be revised to refiect the proposed Iimits in the Supplemental Information report.

Falling that, Motiva requests that the LA DEQ darify how the different limits were arrived at from those

proposed in the Supplemental Information report,

Response tn Issus No. 4
The LDEQ-OES concurs with the permittee’s request and the appropriate corrections have been made.
The corrected Appendix A-1 is also attached to the final permit.

lssue NO, 5
Part 1; Page 2 to 3 of 6: The monitoring requirements for pH and flow are shown as continuous recorder.

Motiva requests that the continuous recording requirement be met via electronic data collection and
storage from our process computer system; and that this be documented as acceptable in the permit.

Response fo Jgsue 5
The LDEQ-OES concurs with the permittee’s request and the appropriate morrections have been made.
See Part II.P.

Issue No. 6
Part 1, Page 2 to 3 of 6: In regards to the Whole Effluent (Acute) Toxicity Testing, the draft permit

requires that samples shall be flow-welghted with Cutfall 004 and the results be reported on the DMR as
001. It 5 anticipated that the discharge via 004 will be infrequent, with the possibillty that we will not
utilize this outfall during a year's ime. During periods when 004 is being utilized, the percentage of
rainwater directed through the biological system would be substantially higher than normal treatment
conditions. Molva requests that the permit condition state that this condition to require toxicity sampling
of 004 is only required when this discharge is occurring at the same time as the scheduled taxidty testing

of 001 would be being performed,
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Response {o Issue No, 6

In an E-mail dated March 25, 2004, Motiva has agreed not to create Qutfall 004. This Outfall and all
references to Qutfall 004 have been remaved from the permit. Therefore, the biomonitoring will only
occur at Outfall 001 and flow-weighted samples will not be required.

Issue No, 7

Part 1; Page 4 of 6: In regards to the material Mativa is authorized to discharge from Outfall 002. In the
permit appiication, Motiva requested that we would be authorized to discharge fire-testing water through
Outfall 002. Fire-testing water was described as including: Mississippi River water from the fire water
pond used to flush fire hydrants and monitors; Mississippl River water from the water system used to flow
test the facility fire trucks; and Fire water and foam from fire fighting efforts within the fadility. The draft
permit application only lists monthly hydrant flush. Motiva requests that LA DEQ incorporate the above
listed stream, collectively referred to as fire-testing water, into the permit as allowable discharges from
this outfall. Please note that as per the permit application, this type of material will only be discharged
when test results confirm that the material meets permit limits prior to discharge,

Response to Jssue No, 7
The LDEQ-OES concurs with the permittee’s request and the appropriate comections have been made.’
Piease note that any pre-planned discharges {non-emergency situation) of fire fighting foam must have

written, prior approval by this Office.

. Issue No. 8
Part 1; Page € cf 6: In regards to the material Motiva Is authorized o discharge from Qutfalt 004.

Footnote 1 details what an emergency condition is for this outfall : “An emergency condition exists when
the wastewater surge capadity {Tarks 36T-314, -315, -316, and -317) at or above 75% of rated storage
volume, and South Surge Pond at or above 75% of rated storage volume with more than % inch of raln
antidpated over the next 24-hours. Refinery management must approve of use of this outfall.” In the
permit application, Moliva has requested that the authorization to utilize this outfall ako indude when
refinery management deems any condition exists which would threaten to cause an uncontrolied release
of wastewater and/or pose a threat to human health, the environment, of vital plant equipment. We
therefore request that this condition atse be Incorporated for Outfall 004,

Response tg Jssue No, §
In an E-mall dated March 25, 2004, Motiva has agreed not to create Outfall 004, This Outfal and all

’ references to Outfall 004 have been removed from the permit.

Issue No. 9

Part 1; Page 6 of 6: In regards to the material Motiva ks authorized to discharge from Outfall 004,
Footnote number 2 states: “Discharge limiations apply (o the sum of Outfall 004 and 001. Each outfall
shail be independently monitored, The results from each individual outfall (004 and 001) shall be
reported alang with the sum total.” Motiva intends to utiilze the same discharge pipe to the Mississippi
Rlver for Outfall 004 that it utilizes for 001, This aliows the extsting continuous process monftoring
equipment and composie sampler to measure the combined discharge to the Mississippi River from
Outfalls 001 and 004. Motiva’s interpretation of this condition is that in addition to the existing
requirements at the normal monitoring polnt for 001, we would also be required to also take grab
samples for both 001 and 004 ahead of the point they would co-mingle. These grab sample
concentration results would be reported along with the flow weighted, grab and composite samples {e.g.,
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mass discharge quantities) from the normal 001 mongtoring point for the combined fiow. Motiva requests
that LA DEQ include additional detail in the permit to darify this requirement.

Response tp Jssug No, 9
In an E-mail dated March 25, 2004, Motiva has agreed not to create Outfall 004. This Qutfall and alf
references to Outfall 004 have been removed from the permit.

Issue No, 10 .
Part 1; Page 6 of 6: In regards to the material Motiva is authorized to discharoe from Qutfall 004.
Footnote 6 requires that biomonitoring samples shall be flow-weighted with Outfall 001 and the results
shall be reported on the DMR as 001, Motiva interprets this condition to mean that if we are discharging
to the Mississippi River through 0D4 at the same time the annual biomonitoring Is occurring, then
sampling shall be done of both streams (001 and 004) prior to them being commingled, and the results
be reported flow-welghted for each outfall. Mctiva requests that LA DEQ darify that this condition does
nat require that we are required to perform biomonitoring of the 004 outfall at least one a year. This
outfail not necessarily be utilized every year. Another consideration on the feasibility of performing
biomenitoring for this outfall is that it will normaliy be utiltzed only during emergency conditions. It will
be difficult to amange for a representative sample under these conditions.

Resporise to Jssue 10
In an E-mall dated March 25, 2004, Motiva has agreed not to create Outfall 004. This Outfall and all
references to Qutfall 004 have been removed from the permit.

Issue No. 11

Partli. Under ), Minimum Quantification Leve!, three compounds are listed {phenolics, tetal chromium
and hexavalent chromium), Does the LA DEQ have an MQL limit determined for Qil & Grease? Since
changing to EPA Method 1664, cur OKG analysis have routinely yielded resuits which have been at or
below the detection limit as measured by out contract laboratory, If 50, we would like this MQL
incorporated into this permit condition.

Response to [ssug 11
LDEQ has no standardized Minimum Quantification Level (MQL) for Ol & Grease; therefore, one will not
be Incorporated into the final permit.

Issue No, 12

Part I1. Section M.5.¢ and h - These sections reference requirements contained within the SPCC / 5PC
and waste reguiations. It is worth noting that Motiva s presently working with LA DEQ enforcement an
compliance with certaln SPCC / SPC requirements. The compliance schedule s still pending, however,
some of these issues may not be completely addressed within stx months of this permit being effective
due to long term construction requirements.

Besponse to Jssue No, 12
The SWP3 is designed to be broad enough that It can encompass issues such as this. However, the
SWP3 must be updated to show any and all changes that effect stormwater discharges.
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANJEL, Pb.D.
GOVERNOR SECRETARY

CERTIFIED MAIL 7003 2260 0006 0165 9041

File No.: LAOOOS04]
AlNo.: 2719
Activity No.: PER20020005
Mr. Louis Kliebent
St James Parish
Economic Development Board Member

Post Office Box 629
Gramerey, LA 70052

RE:  Final permit decision and response o comments received regarding the drafi Louisiana Pollutant
Discharge Elimination System (LPDES) Permit, LA0006041, for Motiva Enterprises, LLC, located on
Lowsiana Highway 44 at Louisiana Highway 70 in Union, St. James Parish.

Dzar Mr. Kliebert:

In your letier received by this Office on March 1, 2004, the St. James Parish Economic Development Board
requested that the Louisiana Department of Environmental Quality (LDEQ) grani the issuance of a final LPDES
permil to Motiva Enterprises, LLC.

. Based on & review of all comuments and in accordence with Louisiana Environmental Quality Act (Louisiana
Revised Starwe 30.2001 et seq.) and the Clean Water Act (33 U.S.C. 125] gt srq.), the LDEQ-OES has decided to
issue the LPDES permit, LAGO06041, 1o Mouva Emerprises, LLC. This Office’s responses to Motiva Enterprises,
LLC’s comments and a copy of the final LPDES Permit, | A0006041, are anached.

Porsuant to La. R.S. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Court for the parish of East Baton Rouge. A motion for an appeal must be filed with the Secretary withan

thirty days afier notice of the action.

If you have any questions, piease contact Heather Babin, Office of Environmental Services, Peemits Division, at
the address on the bottom of the page or telephone (225) 219-3138. All future correspondence regarding this
permit shall use the Agency Inerest (Al) qumber 2719 and LPDES permit number LAG0O0S041.

Sincercly,

. Karen K. Gautreaux
Deputy Secretary

hb
Attachments

c cover lefter 10-W

Heather Babin
Permuts Division

OFFICE OF ENV/RONMENTAL SERVICES - P.0. BOX 4313 - BATON ROUGE. LOUISIANA 70821-4313

. _&L AN EQUAL DPPORTUNITY EMPLOYER m
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State of Louisiana
Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MUKE D. McDANIEL, PL.D,

GOVERNOR SECRETARY
CERTIFIED MAIL 7003 2260 0006 0165 9041

File No.: LADDO604]
Al Nop.: 2719
Activity No.: PER20020005
Mr. Jason Amato
SL James Parish
Econemi¢ Development Board Member
Post Office Box 629 ’
Gramnercy, LA 70052

RE:  Final permit decision and response lo comments received regarding the drafl Louisiana Pollutan
Diischarge Elimination System (LPDES) Permit, LADD0604), for Motiva Enterprises, LLC, located on
Louisiana Highway 44 at Louvisiana Highway 70 in Union, S, James Parish.

Dear Mr. Amato:

In your [etter received by this Office on March 1, 2004, the St James Parish Economic Development Board
requested that the Louisiana Depanmment of Environmental Quahty (LDEQ) grant the issuance of a final LPDES
pemuit to Motiva Enterprises, LLC,

Based on a review of all comments and in accordance with Louisiana Environmental Quality Act (Louisiana
Revised Statue 30.2001 ¢1 seq.} and the Clean Water Act (33 U.S.C. 1251 ¢ seq,), the LDEQ-OES has decided to
issue the LPDES permit, LAOD06041, to Motiva Enterpnses, LLC. This Officc’s responses 10 Motiva Enterprises,
LLCs comments and a copy of the final LPDES Permit, LA000604 1, are attached.

Pursuznt fo La. R.S. 30.2050.2!, an aggrieved person may appeal a final permit action to the Nineieenth Judicia)
District Court for the parish of East Baton Roupe. A motion for an appeal must be filed with the Secretary within

thirty days afier notice of the action.

If you have any quesiions, please contact Heather Babin, Office of Environmental Services, Peomuts Division, at
the address on the bottam of the page or telephone (225) 219-3138. Al future correspondence regarding this
permit shall use the Agency Interest (Al) number 2719 and LPDES permit number LACOD60O41.

Sincerely,

B o R opticis

Karen K. Gautrezux
Depuly Sccretary

hb
Ahachments

c: cover letter 10-w

Hcather Babin .
Pemits Division

OFFICE OF ENVIRONMENTAL SERVICES + PO. BOX 4313 « BATON ROUGE, LOUISIANA 7082141(3

%
. ‘,’u AN EQUAL OPPORTUNITY EMPLOYER . m
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANIEL, Ph.D.
GOVERNOR SECRETARY

CERTIFIED MAIL 7003 2260 0006 D165 9041

File No.: LA0006041
AlNo.: 2719
Aclivity No.: PER20020005
Mr. Charles Morton
St. James Parish
Economic Development Board Member
Post Office Box 629

Gramercy, LA 70052

RE:  Final permit decision and response 1 comments received regarding the drafi Louisiana Pollutant
Discharge Elimination System (LPDES) Permit, LAGO06041, for Motiva Enterprises, LLC, located on
Louisiana Highway 44 a1 Louisiana Highway 70 in Urion, 5t. James Parish.

Dear Mr. Morton:

In your letter received by this Office on March 1, 2004, the Si. James Pansh Economic Development Board
requested that the Louisiana Deparument of Environmental Quality (LDEQ) grant the issuance of a final LPDES
pemit to Motiva Enerprises, LLC.

. Based on 8 review of all comments and in accordance with Louisiana Environmental Quality Act (Louisiana
Revised Statue 30.2001 ¢t seq.) and the Clean Water Act (33 U.S.C. 1251 et seq.), the LDEQ-OES has decided to
issue the LPDES permit, LA00D6041, to Motiva Enterprises, LLC. This Office’s responses 1o Motiva Enterprises,
LLC's comments and a copy of the final LPDES Permit, LA0006041, are attached.

Pursuant 1o La, R.5. 30,2050.2], an aggrieved person may appeal & final permit action to the Nineteenth Judicial
District Court for the parish of East Baton Rouge. A motion for an appeal must be filed with the Secretary within
thirty dzys after notice of the action,

If you have any questions, please contact Heather Babin, Office of Environmental Services, Permits Division, at
the address on the bottom of the page or iclephone (225) 219-3138. Al future correspondence reganding this
permit shall use the Agency Interest (Al) number 2719 and LPDES permit number LAQGDG041. )

Sincerely,

Deputy Secretary

hb
Attachments

c cover letter 10-W

Heather Babin
Permits Division

™ OFFICE OF ENVIRONMENTAL SERVICES « P.O, BOX 4313 - BATON ROUGE, LOUISLANA T0B21-4313

. \ ¥ AN EQUAL OPPORTUNITY EMPLOYER @m
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D, McDANIEL, Ph.D.

GOVERNOR SECRETARY
CERTIFIED MAIL 7003 2260 0006 0165 9041

File No.: LAG00604 1
AlNo,: 2719
Activity No.: PER20020005
Ms. Tammy Frank
St. James Parish
Economic Development Board Member
Post Office Box 629
Gramercy, LA 70052

RE: ’Final pernit decision and response to comments received regarding the draft Lowisiana Pollutant
Discharge Elimination System (LPDES}) Permit, LA0OC6041, for Motiva Enterprises, LLC, located on
Louisiana Highway 44 at Louisiana Highway 70 in Union, St. James Parish.

Dear Ms. Frank;

In your letter received by this Office on March 1, 2004, the 5t. James Parish Economic Development Board
requested that the Louisiana Department of Environmentzl Quality (LDEQ) grant the issuance of a final LPDES
permit to Motiva Enterprises, LLC.

Based on a review of al} comments and in accordance with Louistana Envirorueental Quality Act (Louisiana
Revised Statue 30.200! et seq.) and the Clean Water Act (33 U.S.C. 125] gt seq.), the LDEQ-OES has decided to
issue the LPDES permit, LA000604], 10 Motiva Enterprises, LLC. This Office's responses 1o Motiva Enterprises,
LLC's convnents and a copy of the final LPDES Permit, LAG006041, arc anached.

Pursuant to La. R_S. 30.2050.21, an agpnieved perscn toay appeal a [inal permit action to the Nineteenth Judicial
District Court for the parish of East Baion Rouge. A motion for an appeal must be filed with the Secretary within
thirry days after notice of the action,

If you have any guestions, plcasc contact Heather Babin, Office of Environmental Services, Permits Division, at

the address on the bottom of the page or lelephone (225) 219-3138. All future correspondence regarding this
permut shall use the Agency Interest (AT) number 2719 and LPDES permit number LAGOOG041.

Sincerely,

Karen K. Gaulreaux
Deputy Secretary

hb
Attachments

c cover letter 10-W

Heather Babin
Peymits Division

OFFICE OF ENVIRONMENTAL SERVICES - P.Q. BOX 4313 + BATON ROUGE. LOUISIANA 70821-4313

. m,w AN EQUAL OPPORTUNTTY EMPLOYER m
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE 0. McDANIEL, PR.D.

GOVERNOR SECRETARY
CERTIFIED MAIL 7003 2260 D006 0165 9041

File No.: LA0Q06041
Al No.: 2719
Activity No.: PER20020005
Ms. Charlene Williams
St. James Parish
Economic Development Board Member
Post Office Box 629
Gramercy, LA 70052

RE:  Final permit decision and response to comments received regarding the drafi Louisiana Pollutant
Discharge Elimination System (LPDES) Permit, LAOD06041, for Motiva Enterprises, LLC, located on
Louisiana Highway 44 21 Louisiana Highway 70 in Union, St. James Parish.

Dear Ms. Williams:

In your letter received by this Office or. March 1, 2004, the St. James Parish Economic Development Board
requested that the Louisiana Department of Environmental Quality (LDEQ) grant the issuance of a final LPDES
pemnit to Motiva Enterprises, LLC.

Based on a review of all comments and in accordance with Loursiana Environmenta! Quality Act (Louisiana
Revised Statue 30.2001 et seq.) and the Clean Water Act (33 U.S.C, 1251 ¢ seq.), the LDEQ-OES has decided 1o
issue the LPDES pernut, LA0OD6041, to Motiva Enterprises, LLC. This Office’s responses to Motiva Enterprises,
LLC s comments and a copy of the final LPDES Permit, LAOD0604), are atlached.

Pursuant tc La. R,S. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Court for the parish of East Baion Rouge. A motion for an appeal must be filed with the Secreary wittun

thirty days afier notice of the action.

If you have any questions, please contact Heather Babin, Office of Eovironmental Services, Permuts Division, at
the address on the bottom of the page or iclcphone (225) 219-3138. All future correspondence regarding this
permit shall use the Agency Interest (AD) nuraber 2719 and LPDES permit number LAO0D6041.

Sincerely,

Kot

Karen K. Gautreaux
Deputy Secretary

hb
Attachments

¢ cover letter I0-W

Heather Babm
Permits Division

OFFICE OF ENVIRONMENTAL SERVICES « P.O. BOX 4313 « BATON ROUGE, LOUISIANA 70871-4313

<
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANIEL, PLD,

GOVERNOR SECRETARY
CERTIFIED MATL 7003 2260 0006 0165 9041

File No.: LAODO6041
AlNo.:271%
Activity No.: PER20020005
Mr. Mac Bordelon
St James Parish
Econamic Developmem Board Member
Post Office Box 629
Gramercy, LA 70052

RE:  Fimal pennit decision and response 1o comaments received regarding the draft Louisiana Pollutamt
Discharge Elimination System (LPDES) Permit, LAOD06041, for Motiva Enterprises, LLC, located on
Louisians Highway 44 at Louisiana Highway 70 in Unian, St. James Parish,

Dear Mr. Bordelan:

In your letter received by this Office on March 1, 2004, the St James Parish Economic Development Board
requested that the Louisiana Department of Environmental Quality (LDEQ) grant the issuance of a final LPDES
permit to Motiva Enterprises, LLC.

Based on a review of ali comments and in accordance with Louisiana Environmental Quality Act (Louisiana
Revised Smatue 30.2001 et seq.) and the Clean Water Act (33 U.S.C. 1251 et seq.), the LDEQ-OES has decided to
1ssue the LPDES permit, LA0D0S041, 1o Motiva Emerprises, LLC. This Office’s responses to Motiva Enterprises,
LLC’s comments end & copy of the final LPDES Permit, LA000S041, are attached.

Pursuant to La. R.S. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Court for the parish of East Bajon Rouge. A motion for an appeal must be filed with the Secretary within
thirty days after notice of ihe action.

If you have any questions, please contact Heather Babin, Office of Environmental Services, Permits Division, at

the address on the botiom of the page of telephone (225) 219-3138. Al future correspondence regarding this
permit shall use the Agency Interest (Al) number 2719 and LPDES permit number LAQ006041.

Sincerely,

T /i

Karen K. Gautreaux
Depuiy Secretary

hb
Anachments

¢ cover letter 10-W

Heather Babin
Permits Division

OFFICE OF ENVIRONMENTAL SERVICES « P.O BOX 4313 + BATON ROUGE, LOUTSLANA 708214313

L ¥ AN EQUAL OPPORTUNITY EMPLOYER m
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~

State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO | MIKE D. MeDANIEL. PL.D.

GOVERNOR SECRETARY
CERTIFIED MAIL 7003 2260 0006 D165 89041

File No.: LA00D0S041
AlNo.: 2719
Activity No.: PER20020005
Mr. John Doucet
St. James Parish
Economic Development Board Member
Post Oflice Box 629
Gramercy, LA 70052

RE:  Fina! permit decision and response to comments received regarding the draft Louistana Pollutant
Discharge Elimination System (LPDES) Permit, LAO006041, for Motiva Enterprises, LLC, located on
Louisiana Highway 44 at Louisiana Highway 70 in Union, S1. James Parish,

Dear Mr. Doucet:

In your lefier received by this Office on March 1, 2004, the St. James Parish Economac Development Board
requested that the Louisiana Department of Environmental Quality (LDEQ) grant the issuance of a finat LPDES
permit to Moniva Enterprises, LLC.

Based on a review of all comments and in accordance with Louisiana Environmental Quality Act (Louisiana
Revised Statue 30.2001 ¢f seq,) and the Clean Water Act (33 U.S.C, 1251 et seq.), the LDEQ-OES has decided to
issu¢ the LPDES permit, LA0Q0504 1, to Motiva Enterprises, LLC, This Office’s responses to Motiva Emerprises,
L.LLC's comments and a copy of the final LPDES Permit, LA0006041, are attached.

Pursuant 10 La. R,S. 30.2050.21, an aggrieved person may appeal a fina) permit action to the Nineteenth Judicia)
District Court for the parish of East Baton Rouge. A motion for an appeal must be [iled with the Secretary within
thirty days after notice of the action.

If you have any questions, please contact Heather Babin, Office of Environmental Services, Permits Division, at
the address on the bottom of the page or telephone (225) 219-3138, All furure correspondence regarding this
permit shall use the Agency Interest (Al) number 2719 and LPDES permit number LA000G041.

Sincerely,

o Kraszns

Karen K. Gavireaux
Deputy Secretary

hb
Aunaschments

¢ cover lenter 10-W

Heather Babin
Permits Division

OFFICE OF ENVIRONMENTAL SERVICES « R.O. BOX 4313 - BATON ROUGE, LOUISIANA 708214313

o~
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D, McDANIEL, Ph.D,

GOVERNOR SECRETARY
CERTIFIED MAIL7003 2260 0006 01565 9041

File No.: LAG0O6041
AlNo.: 2719
Activity No.: PER20020005
Ms. Dolores Florent
St. James Parish
Economic Development Board Member
Post Office Box 629
Gramercy, LA 70052

RE:  Final permit decision and response 1o comments received regarding the drafi Louisiana Pollutant
Discharge Elimination Systern (LPDES) Perrut, LAODO6041, {or Motiva Enterprises, LLC, located on
Louisiana Highway 44 a1 Louisiana Highway 70 in Umon, St. James Parish.

Dear Ms. Florent:

In your letier received by this Office on March 1, 2004, the St. James Parish Economic Development Board
requested that the Louisiang Department of Environmenta! Quality (LDEQ) grant the issuance of a final LPDES
permit to Motiva Enterprises, LLC.

Based on a review of all comments and in accordance with Lonisiana Environmental Quality Act (Louisiana
Revised Stane 30.2001 et seq.) and the Clean Water Act (33 U.S.C. 1251 et sgq.), the LDEQ-OES has decided 10
issue the LPDES permil, LA000G041, to Motiva Enterpnises, LLC. This Office’s respanses to Motiva Enterprises,
LLC's comments and a copy of the final LPDES Permit, LAOD05041, are anached,

Pursuan! to La. R.S. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Court for the parish of East Baton Rouge. A motion for an appeal maust be filed with the Secrelary within

thirty days dfter notice of the action.
1f you have any quesnons, please contact Heather Babin, Office of Environmental Services, Permits Division, at

the address on the bottom of the page or ielephone (225) 219-3138. All future correspondence regardmg this
permit shall use the Agency Interest (AT} number 2719 and LPDES penmt number LAOOOG6041.

Sincerely,

e oriditons

Karen K. Gautreaux
Depury Secretary

hb
Attachments

c cover lefter [O-W

Heather Babin
Permits Division

OFFICE OF ENVIRONMENTAL SERVICES « PO. BOX 4311 + BATON ROUGE, LOUISIANA 70821-4313
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANIEL, Ph.D.
GOVERNOR SECRETARY

CERTIFIED MAIL?7003 2260 0006 0165 9041

File No.: LAQO06041
AlNo.: 2719
Activity No.: PER20020005
Mr. Lloyd Becnel
St. James Parish
Economic Development Board Member
Post Office Box 629
Gramercy, LA 70052

RE:  Final permit decision and response to comments received regarding the drafi Louisiang Pollutant
Discharge Elimination System (LPDES) Permit, LADD06041, for Motiva Enterprises, LLC, located on
Louisiana Highway 44 at Louisiana Highway 70 in Union, St. James Parish,

Dear Mr. Becnel:

In your letter received by this Office on March 1, 2004, the Si. James Parish Economic Development Board
requesied that the Louisiana Department of Environmental Quality (LDEQ) grant the issuance of a final LPDES
permil to Moliva Enterprises, LLC.

. Based on a review of all comments and i accordance with Louisiana Environmental Quality Act (Louisiana
Revised Starue 30.2001 et seq.} and the Clean Water Act {33 U.S.C. 1251 et seq.), the LDEQ-OES has decided 10
issue the LPDES permit, LAOG0604), 10 Motiva Enterprises, LLC. This Office’s responses lo Motiva Enterprises,
LLC’s camments and a copy of the final LPDES Petmit, LAGQ0604 1, are attached.

Pursuant 10 La. R.S. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Coun for the pansh of Eas1 Baton Rouge. A monon for an appeal must be fited with the Secretary within
thirty days afier notice of the action.

If you have any quesnions, please contact Heather Babin, Office of Environmental Services, Perruts Division, at
the address on the bottom of the page or telephone (225) 219-3138. All future correspondence regarding this
pernut shall use the Agency Interest (AR} number 2719 and LPDES permit number LAOODS041. .

Sincerely,

O i

Karen K. Gautreaux
Deputy Secretary

hb
Atwchments

c cover letter 10-W

Heather Babim
Permils Division

OFFICE OF ENVIRONMENTAL SERVICES « F.O. BOX 4313 « BATON ROUGE, LOUISIANA 70821-4313
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State of Louisiana

Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANIEL, Ph.D.
GOVERNOR SECRETARY

CERTIFIED MAIL 7003 2260 0006 0165 5041

File No.: LA0006041
Al No.: 2719
Activity No.: PER20020005
Ms. Brenda Melancon
St. James Parish
Economit Development Board Member
Post Office Box 629
Gramerey, LA 70052

RE:  Final permit decision and response 10 comments received regarding the draft Louisiana Pollutam
Discharge Elimination System (LPDES} Permit, LAQ006041, for Motva Enterprises, LLC, located on
Louisiana Highway 44 ai Louisiana Highway 70 in Union, St James Parish.

Dear Ms. Melancon:

In your letter recesved by this Office on March t, 2004, the St. James Parish Economic Development Board
requested that the Louisiana Department of Environmental Quality (LDEQ) grant the issuance of a final LPDES
permit to Motiva Enterprises, LLC.

. Based on a review of ali comments and in accordance with Louisiena Environmental Quality Act (Louisiana

Revised Starze 30.2001 ¢t seq,) and the Clean Water Act (33 U.S.C. 1251 et seq.), the LDEQ-OES has decided to
issue the LPDES permit, LA0006041, to Motiva Enterprises, LLC. This Office’s responses (o Mouva Enterprises,
LLC's comments and a copy of the final LPDES Permit, LADD0041, are attached.

Pursuant to La. R.S. 30.2050.21, an aggrieved person may appea) & final permit action 10 the Nincicenth Judicial
District Court for the pansh of East Baton Rouge. A motion for an appeal must be filed with the Secretary within

thirty days after notice of the action.

If you have any questions, please contact Heather Babin, Office of Environmental Services, Permits Division, at
the address on the botiom of the page or telephone (225) 219-3138. All future correspondence regarding this
permut shall use the Agency Interest (AT) number 2719 and LPDES permit number LAGO06041.

Sincerely,

T Ve
n K. Gautreaux

Deputy Sccretary

hb
Attachments

c: cover lener 10-W
Heather Babin
Permits Division

OFFICE OF ENVIRONMENTAL SERVICES - PO BOX 4313 + BATON ROUGE, LOUISIANA 7082]-4313
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State of Louisiana
Department of Environmental Quality

KATHLEEN BABINEAUX BLANCO MIKE D. McDANIEL, Pu.D,
GOVERNOR SECRETARY

CERTIFIED MAIL _7003_ 2260 Q006 0165_9041

File No.: LA0OOS04]
Al No.: 2719
Activity No.: PER20020005
Ms. Camella Landry
St James Parish
Economic Development Board Member
Post Office Box 629
Gramercy, LA 70052

RE:  Final permit decision and response to comments recetved regarding the drafi Lonisiana Pollutant
Discharge Elimination Systera {LPDES) Penmit, LA0006041, for Motiva Exterprises, LLC, located on
Loussiana Highway 44 a1 Louisiana Highway 70 in Union, St. James Parish.

Dear Ms. Landry:

In your lenter received by this Office on March 1, 2004, the St. James Parish Economic Development Board
requested that the Lomsiana Depastment of Environmental Quality {LDEQ) grant the issvance of a final LPDES
permit 10 Motiva Enterprises, LLC.

. Based on a review of all comments and in accordance with Louisiana Environmental Quality Act (Louvisiana
Revised Statue 30.2001 ¢ seq.) and the Clean Water Act (33 U.S.C. 1251 e seq.), the LDEQ-OES has decided 10
issue the LPDES permit, LAGQ06041, to Motiva Enterprises, LLC. This Office’s responses o Motiva Enterpnses,
LLC's comments and a copy of the final LPDES Permit, LAGO0604], are attached.

Pursuant to La, R.5. 30.2050.21, an aggrieved person may appeal a final permit action to the Nineteenth Judicial
District Court for the parish of East Baton Rouge. A motion for an appeal must be filed with the Secretary within
thirty days afier notice of the action.

If you have any questions, please contact Heather Babin, Office of Environmental Services, Permits Division, at
the address on the bottom of the pape or telephone (225) 219-3138. All future correspondence regarding this
permmut shall use the Agency Interest (Al) number 2719 and LPDES permit number LAOOOG041.

Sincerely,

Karen K, Gaurreaux
Deputy Secretary

hb
Attachments

c cover letter 10-W
Heather Babin

Permits Division

OFFICE OF ENVIRONMENTAL SERVICES - P.Q. BOX 4313 - BATON ROUGE. LOUISIANA 70821-431)

[, ]
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Permit No.

ATTACHMENT A

—LAQOQGO41

Company Name: ___ Motiva Enterpriges LLC

Address:

—-Reat Office Box 37
—Sonvent, Louisiana 70723

Other than "cosmetic changes” such as correcting typos and grammatical errors, is
the final permit different from the draft permit?

v~ YES NoO
If yes, what differences exist? _%C mspmét. ’fU Cbmzﬂ%

pid the company request changes in the permit after the draft was issued?

L:: YES

If yes, what changes were requested? 1€ S00ms: o

NO

Were the changes incorporated into the fipnal permit?

- YES NO

Did the public request changes in the permit after the draft was isbBued?

YES 7 RO

If yes, what changes were requestad?

Were the changes incorporated into the final permit?

YES NO




LDEQ-EDMS Document 35848516, Page 378 of 673

004 Qutfall - Comment for Draft Permit Page I of 1

Heather Babin

From: Troxler, Beth M MOTIVA [BMTroxier@motivaenterprises.com)
Sent:  Thursday, March 25, 2004 11:00 AM

To: Heather Babin

Subject: 004 Outfall - Comment for Draft Permit

In regards to your 03/25/04 phone cali regarding 004 outfall:

Motiva recognizes the 1ssues raised regarding appropriate monitoring of 004 when discharged. We therefore are
agreeable to the deietion of the 004 outfall from the draft permit We understand that per the provisions of Part 3
B.4, the bypass language is sufficient to cover the bypass of the process waste water treatment unit during
emergency situations, Normal sampling of the combined discharge will be done at the normal sampling point for
001,

Beth M. Troxler

Staff Engineer - Environmental

Motiva Enterprises LLC

Convent Reflnery Environmental Dept.
(work) 225/562-6906

(fax) 225/562-6874

(pager) 225/377-0293
bmtroxler@motivaenterprises.com

3/25/2004
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APPENDIX 1

. VISUAL CLASSIFICATION OF SOILS
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VISUAL CLASSIFICATION OF SOQILS
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SOIL BORING & WELL CONSTRUCTION LOG
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VISUAL CLASSIFICATION OF SQILS
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VISUAL CLASSIFICATION OF SOIL
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VISUAL CLASSIFICATION OF SOQILS
Swil-vl5

. PROJECT NAME T’-éﬁ‘-’f’sm_ ,Ego.ﬁcr NUMBER . [ pace L oF L
FIELD ENG./GEG]_I_ _C* b PROX. ELEV. -3 Ft. M5L | moRring wp S=-3

ROUNDWATER LEVEL DATA

CASING INFQRMATIN - -
5128 DEPTH [ACTUAL TIME DEFTH ACTUAL TIME DEFTH
3 TVl le Lo - 100U hns (.U
R.4_B1 :
1
A [ 4 . w a
o o
3%5* cx (E0 | £ | §
= |Bg e a“j';‘ we | B |5 DE SCRIPTICN REMARKS
a
w1 Qgﬂ IS ;g 1 vi
o |Z3 IS Swig<| 5 |v
pia ﬁ “"& | I w
3 S
— 5—t Sr-1 Medium stiff to stiff PP = 2.2
] gray to tan silty clay PP = 2.0
L. A h
-h‘G——-« $T-24 PP = 1.7>
[‘ 3 PP = l.>
. L 5= 57-3 Mediun stiff tan and PP = 1.15
N 3 gray clavey silt, PP = 1.0
IS ', trace of calcareous
s | sand 2u.0" _
e ong 57-4 Very stiff gray ana PP = 2.23
L - tan sitty clay
. -
P2 ST-9 i
;— - H
L3
L0 57-8 PP = 3.5
£ ] PP = 3.0
1 v
P ; Botzom of boring at
- i 30.0 feet.
]
L ;
I
i |
L :
r |
'
[
NOTES:
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5 A I G Gl W7 58 O S WS I VN .-
_ VISUAL CLASSIFICATION OF SQILS
. - PROJECT NAME JEXACO PROJECT NUMBER S¥817915  [pgy ToF_ T
»2d0-Da bR oy FLEV, 5.5 Ft. MSL | BORING NO _3=-b

FIELD ENG/GEQ.

——— b T-26-83
COORDINATES EB086 N3614 PRILLNG 1 Mo HOOR g —trir— i—

FDRMATIN ROUNDWATER LEVE|, DATA
SIZE DEPTH  JaCTUAL TIME DEFPTH ACTUAL TIME DEPTH
ST FVL $+Z D -33] ISUU his TZ
" o a - w S
- 33;53'-' ez | T |2
= dSi ;55‘ :;" Wz g > DESCRIPTICN REMARKS
W lodoF 28 21 4 vi
o Eu..l —’:‘—1 L ™) i< I %)
2“—‘;’, il - ™ 8 ]
v >
[ ) borehale wasg
i : augeTed untﬂl
[ o 57-1 Sriff te very stiff gray PP = 1.7> wvater table
r ] te tan silty clay, encountered [at
= + trace calcareous sand 12!
__IC—': ST seams below L0 feet. PP = 1.75
L < PP = 1.5
. F - ; o o )
=2 = 57-3 P PT 1.7
-] ! teni PP = 2.50 "
. P b ‘|
C - | =
Lo ST-u | PP = 1.75 ]
- - [ PP = 2.0
L 4 !
: .- i
- 4 |
::;.-] IST-5 o PP = 2.5
- i ' i T P8 = 2.75
r 1 i i :
- ., ! i ) .
- "{ ,' | E ‘.3.0
= : i57-6 : Verv sziff tam to gray| PP 3.
- 3 i : ciavey silt, t-ace PP = 2./5
- j | ¢ organics
- _ Do
L D Botzco of boring at 340
F , feet
[ i
r
s
X
NDTES: .
. Zottom of casing at -33'; tlank casing from -337 to ~-2B': screen from -28' r:.o
-23'. Sard placed from botiox to -18' and bemonite pellécs placed from -18
to -17';cerent bexonite grout placed to ground surface.
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b |

PROJECT:

cas-allatiorn - 3hallow Aguifer

CLIENT:

Texacd Refininc and

darketino,

Inc.

SOIL BORING LOG

"a=-7
Bering No. 5
Sheat t of T

FlLE: 5--356

DATE: & /lDrET

goerdelan

L

TECH.:

DRILLER: D, Thnibodaux

FIE'_'D DATA BCRING ADVaAaNCE METROD RIC “rn Bome
1
=1 hepmeger “gven: ——— Vo
D-.n,[;-'i“:";.i. T hwgeer z == . .

flaet) [E] mmpinngm - ap METHOD OF BACKFILLING; =2- =e_-._
RHECNES weany 22’ = 3C

o a1 Yo 1?) Hard gesiczzced Tan Clazy wizh shell

: 2.2 17} Deszzming very stliIf

" Secuvery

cz

Loy NOleC Dime. g

Eremwm

Surdzimsy v, g Be Camed

TESVer Shpeie Fepm Uecontims Comprsaon Test

SJIL

AN

TZSTING

ENGINEEZRS, INC:

A
'
i
L
1
ERa
oy ;::"?ﬁf:": T Frer o Ty Ivcpuriered wooT.  Wizual Tlassifizezion Doy
I, P— —ormmer . F _—
i
unzalurted Scrpn - amiae Lauet Stiee 15 minutes
2wen I Shen, TuDe = [ e o owosn DOt
T
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"

Monigor well

PROJECT:

tnegtellation - Shallow

SOIL BORING LOG

Sw-3

Boring Nuo.

FILL 57-255
§/22/3

DATE:

SLIENT, __ Texzzd Pefining ard 1 ) TECH.,_ 5. Zzrielzn
Sheal wl it
' Harketing, Inc. DRILLER; = --iZfTZaux
FiELD D=7e EDRING aDVARCE WETHWOD e g
R1G) . .s mwmma
roe Augery Do 2
- 10" METHOD OF BaCKFILLING: S=% We_l
Wareh - hd
fzilZi 2-ocwn Desiccated Clay wizh shell & Is2rrous mzfules
S1:f% Sraw Clay with shell traces
tecoming ligRkt zrav L zen
‘ w1th ozozenic clay ans pezi o layer 3o~ T
|
|
[
I
| =izh f2-ozuos nodules
|
T
2} tecoming vers silt
i
i . .
Powiin lerg sil:
|
i
? ILoii Lognt Trew o Tan IZlzv
i witm ogilt —ozrmeis & cal-acepus nodules
!
]
srown
: ———— ——— e p———
Szzzom 8T 320
1
Sl
] ShmIn e Sereirpi.ne D=4 —_ Trea e Fusl § e - . P I, — .
WIS mommer - X bz ti moir faral trcpuniered HOTZ . Visuval Classifizezion Onlv
. U
YREiurzen  Sompe - wmiee Levp i JZ MINUTES
a i"‘\t"\ o< Sierpy Tudt - | & gr L-'c wosn GO g}
- rD Broovery
Byl
=TI Thaemih S preonlies Lompr=siom Tend -_—
SR latel iReregs —_—
T Teviihiiay vamy g B Famed !
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®

Mppnitar Well

PROJECT:
“wgzallation - Shallow hguiler

$01L BORING LOG

SW-3

FILE: 37-056

£ rvrey

DATE:

Bering No. - -
CLITNT: Tavaco Refininc and \ 1 TECH.a 5. 3erselen
T Sheet = _of _2 . S
Markating, Inc. DRILLER: 2. “hibodaux
FIZLD Dava .
IL BORING ADVANCE METHDD M. 190 Bugee
. i . o 19
r.J Degth 1| VTRETITTTT avger:__ 0 12 i .
335 (leatd [? facer sl @ 134 - 24" METHOD OF BACKFILLING: %% Well
It '= rarac s M Wash: i L
- sedivcm Tan 5 3rown Claw Lizh shell 4
I
—— LT e i

wizh gi.y traces y
Zofz 2o Madium Tan & Litht Grav silty Clav

sith zlayey
with ferrsus noc:oles
3tiff Light Gray & Tan Tlaw

: wermpminc -p.nted wirth Farrous rocules
: ’ . -
1
:
! zgttom 21 IS —
i
' —
i .
. t ] ]
—_—
. L i
il
. il .
1
ERE ue
L Zlgnos Sxewmirpign Tey) — Fere woier Firsl [rocouniered -t . isual Classifizat.en Colv
:"Il PSD 1D womeer M FCo) —— RNCTE visual ;- Sis r
o
Ynesiurdes Scepie T wgter Lpnpl After 15 minutes
Jwen ac Sheiby Tubt (Fror To wean Boreg |
I‘-‘ No Fezoepcy
I
L-‘JI
S mtrravee Sieein Fom peonfired Comproson Test
Vrmy tened Dimgreiys l
Thers Tempiikbay My Ty B £onvt

SOIL

TESTING ENGINEZIRSE, INC:
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. r Monitor Well SOIL BORING LOG FILE:

PROJECT ==

recalla~i - Shailow Acylfar . sw-10 DATE:
Inszal 3-i0n Ll - Boring No. >
1

Texacd Refonino anZ TECH.i___ 5. Zerfelzn

CLIENT:

suati_af_._

DRILLER: ~. -niScdau:

sarketing, Inc,

F'ELD DaTa ] BoRING apvanCE HETHOD RiC: 220 Zuccw

4 PRR Sy Ty LR [
e LT dygori___- 5 e s
:v...,-f_.l- - , HETHOD GF BACKFILLENG: oz el
e LATLE £' - 230
e P} fraw & Tan 5il:zv 3and with 3TASs IDOLE
TR Scf- ETrswm & Tan Vero FilTy Clae
- .— :‘
: s LB}
L. e wi=m gile 3 zrganic traces
LR OE faf- s mesiom Li%RT Sray b Tan Siliy Llav
L. iF wiih Iarzzue mpZules
No ¥ Tan & Wery Silzy Slav
LT wiih far-ous npdules
- ! =asomims legs silty ar 207
j spzzom oat Z0°
-
E
13
.
!
[
. . I
——) |
.
1 -
. —_— .
H H I
I——
oo
m Cinmrng Swrmrrghipny Test - Trap worer Fury ©ecoumered —~ . . . Lfieariapn oply
7] S5 b mommer T 0 Fon - NOTE: Visual Classilizatl '
8]
vngesigrkes Scmpie I weztpr Level 2tier 15 minutes
2wcn g Sheny Cube {Fer T2 wesn Soreg )
l': ' Recovery
1y
Tprrssee Shavitn feom peepnlired Compresyon Tes! ———e
sy holes Oikecagg I
Srme Teeiriuirme Kwa tga e g
- = - ———— - ~ —— ~
SOIL TISTING ENGINEZIRS, INC
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L0& of BORINC

BORING: -. Sw.11

1 proJECT: Landfarm Sl'nllow G.W. Quality Investigation riLE: $9B338C-C
| LOCATION: Star Enterprise Louislans Plant DATE: 6/19/90
: Convent, Loulsiapa - TECHNICIAN: BAM
CLIENT:  Star Enterprise APPROVED: ° %
PACE: "lo

DEPTH
(remt)

Dry Augend:  Full Depth

S IR OVX o 1 .
or BNu* o Description of Stratum
o Lppeatn| pm) | Gac) -
b - 17 Gress and shalis {FLLL)

Medlum brown Sty CLAYS (CL)
--«with roots, shalls, I:Dd pabbles te 3°

1 13
~e-with ferrous stains 3' Lo §°

4 13 -=-atifT4' to @'

€ 16 ~=-light gray to green 6" to 8'

' 17

Bottom of boring at 10°.
Mgonitor Well SW-11 sat in borehals.

P T T — S R s

Unified Saoil Classifications based on visusl observations.

£a \Meardurard_Flads FCrncniltanmte
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~—

= OaaEa NS annnan

LOG OF BORING
BORING: sSw-12
PROJECT: Landlxrm Shallow G.W, Quality Iovestigation roe: " B9BI3ZC-C
LOCATION: Star Esterprise Loulslana Plant DATL: 6721790
Convent, Louisiana TECHNICIAN: BAM
CLIENT:  Star Enterprise APPROVED:
PACE: Tofl
Dry Augered: FuTl—quL
e
¥
Ee
TITEM] OVA o F‘ .
or HNu* over| Dascription of Strat
PPenfted)| (ppm) 1 (inch) T -
- ° g Vary st dark brows Sifty CLAYS (9]
r 1 18 - rwilh ahell tragmenta 1a &
~--light blue-green I' to ¢'
¢ 13 ~--with ferrous stains {' 10 6’
S 19 -~-light gray $o green €' to &'
- ¢ 18 -—-light gray Lo brown with slichensides balow 3°
Lm ........... I S O U

Botsom of boring at 10",
Manitor Wall SW-12 set in borehole,

—

A Al ..

Usified Soil Classlfications based oo visual observalions.

rmed Fl L - | I S, -
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106G or BORING

BORING: Sw-13

PROJECT: Landfarm Shallow G.W. Quality Igvestigation — 89E138C-C
LOCATION: Star Enterprise Loulsiana Plant DATE: 6/21/90
Convent, Louisiana TECHNICIAN: BAM
CLIENT: Stiar Enterprise APPROVED: ' ﬁ—f’
. PAGE: lofl
Dry Augerad: Full Dcplb
3 |
a g
L1
1671} | DVA ot
or | HNu* T Description of 3trstum
PPan.[taf) | (ppm) | (inch) ‘
L 0 : Sull dark brows Mty CLAYS {CL)

---with shell fagmenia to 1’

~——very nl.ﬂ'dn;i brown to light fray 2" to ¢’

17
=
- 4 13 ea=poft with slickenzides balow {'
--~with {arrous staing ' to €'
- ] 1%
X ===blua=-green balow T
19

Bottem of boring at 10°.
Monitor Well SW-13 set ins borshole.

Unified Soil Classifications based oo visual observations.

s® s nnn S annnnn %

€32 Wnndward-Clvde Canciltants
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“w
. LOG OY BORING -
. ' PROJECT: Lapdfsrm Shallow G.W. Quality Investigation :Ic:i.t.nc: mal;sc—c
. j LOCATION: Star Eaterprise Loulsizna Plant DATT: €/21/90 '
Convent, Louisiaza TECENICIAN: BAM
CLIENT:  Star Enterprise APPROVED: AL
PAGE: lofl
Dry Augered: Full Dtpﬁl .
-
¥
Be
(b OHV)‘AN ]
_ 0 Description of 8
PPaut)| (ppm) | limeh) Fretu
- 0 b Cram « roota IFILL]
- Yary stiff dark beown Slty CLAYS (cL)
- 3 26 -==scft 15 medium 1"t €
- ~---with sbhell fragments to €'
-4 is -~~light gray to dark gray with slickersides aod ferrous stains 4
to §’
- ¢ 18 ---mmedium &' to §*
L | 1 «~=soft balow &'
T A N D A e R | Bottom of berimg & ¢ T TTTTToT

Moniter Well SW-14 sat in borshole.

Unified Soil Classifications based on risual observations.

29 a s s s S s aaman

& vhr gL S Bl DUV S o N P
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- Lo
. LOG OF BORING —
: BORING: Sw-1
PROJECT: landlarm Shallow G.W. Quality Investigstion FILE: 8933358(:,. c
. LOCATION: Star Exterprise Louisiana Plant DATE: = 6/20/%0
Cooveat, Logisiana TECEKICIAN: BAM
PAGE: lofl :

¥
3
FOVA o 1
HNz* Dacxiption of Stratum
{ppm) | {inch)
I7 Gram - rools {FILL)
1Y dark gray Rty CLAYS (CL)

Dry Augersd:  Full D_cplh
~--with shall tregmants o 3
13

: I .
L . .
L 2
P
L 4
L 6 )
® R RS I N TN 1 SO

J CLIENT:  Star Enterprise APPROVED:  fCL
J

11 ~=-ferrous stains 4’ 1o ¥
16
Bottom of boring ot §'.

Meonitor Well SW-1F set in borabols.

L

e

. Unified Seil Clascifications based on vizual observations.
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- —— LOG OF BORING -
. BORING: SW-16
i prosEcT: Landfarm Shallow G.W. Quality Iovestigation PLE: 89B338C-C
. . 'LOCATION: Star Enterptise Loulslana Plant DATE: 6/20/90
Copvent, Loulslana TECHNICIAN: BAM
CLENT:  Star Enterprise APPROVED: = AL
' PAGE: lofl
i
T Dry Augered:  Full Depth
e :
Y
Ee
FI.(6/1)] OVA ar
or { HNx® Fauvtr' Deacription of Stratum
PPw{af}| (ppm) | (inch) '
- ¢ b4 | G ram-roots L}
ot $4iff beown 5Dty CLAYS (e
| ~~-with roots o ¥'
- 2 1 ~~-soft with ferrous stains ' to €'
o 4 e ‘--Mim 4wt
S 18 | ---light gray te brown €' to §'
L
rod 12
L ---with wood Gbers st '
. 10 L 12 w--with ferrous stainz balow 10’

Bottom of boring at 10.5%
Monitor Wall 5W-16 sat in borehole.

Unified Soll Classifications based on visual observations.

B s s nnr S naanann

& VAl _ . ad Clida Mameitltamte
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Ui Al b N/ d 3 e Dl

VISUAL CLASSIFICATION OF

mGELl oF _«

. PROJECT NAME LEXACO  PROJECT NUMBER SWB1-815 e
BORING NO _Mw-1A

FIELD ENG./GEQJE GDC.SI0 Dislpox. grev, -1 Fr. 'SL

: : -2
COORDINATES 22 DRILLING METHODS AuBer Rocafyare J-26-83
CASING INFORMATIN ROUNDWATER VEL DaTA
SIZE DEFTH |(ACTUAL TiME DEFPTH ACTUAL TIME DEPTH
Nene 2426170
270809
o [ 4 e w 3
ezl |z Z¥ | |8 :
I ey Yy wE g > DESCRIPTICN REMARKS
Y ﬂ;fu o lds
Y FxC& i Fo iz | 2 |¥
O EudATY ) dw | 1 & 5 w
P R i I n [wn
o 3
P _
57 5T-t Stiff to very stiff tay PP = 1.25
~ and gray silty clay,
. trace of organics and
10 _7 ST-2 calcareous sand seams PP = 1.3
. 25 ] S1-3 | PP = 2.0
L i i PP = 1.2 |
Food ! | :
T ! , !
~ 3 ST-4 ‘ PP = 1.75 !
- - | !
- .1' | i PP '= 2.25 |
- 4 | |
—~ i | S1-&% % PP = 2.2>
) | : PP = 3.5
"3 ] | e
-32 4 ] PsT-of PR o= 2.5
e A I PP o« 3.
- |
= i ST-7 | PP = 3.75
P i [
!
[ b l
T ] .=
:—-C--- S7-8 P = 3.25
[ ] PP = 4.0
a5 -
NOTES,
. Borehole MJ1A observation hole .
Yonitor Well Wl placed in borehole MW1B
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HPLiAAd A /00 aNasan

VISUAL CLASSIFICATION OF SQILS

w5l-

. PROJECT NAME _1™%  proscT NUMBER 3817915 [ page oF S
FIELD ENG./GED..IP-CDy. $I0APRROX. ELEV. pare J-tb3
COORDINATES -~ DRILLING METHQOS ffar%—

CASING INFORMATIN GROUNDWATER LEVEL DATA
SIZE DEFTH JACTUAL TIME DEFTH ACTUAL TIME DEPTK
[ o
«
T SESE . EE z;-" ) 5;': CRIPTICN REMARKS
S Bdetdlisar [ E |5 oes e
- =] :
5 2Ho%e 20222 (0
2“‘ m‘ﬁ "”u; : 7 tn
hl >
[0 $1-3 Stiff to very stiff tag PP = 2,25
i ] to gray silry clay, PP = 2.0
; : pecoming clayey silt
r ~ from 54’ to »B', and
[>57] below s8'. 2" browm
; . peat layer at €y’

. - s1-1u | PP = 2.5
—oC— ! PP = 3.25
- P
- i ! |
'.—_53_-.I l ! !
. } ! ! .
- o
. I ! !

E_TC ; sT-11 i PP % &.>
- ( ! : PP = 4.U
- 1

e o

A 5 i

- ' !

C i

Loc sr-12 | PP = 3.2>
u PP = 4.0
35

F 40 Sr-1ls 90. PP D LS
NOTESs:
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VISUAL CLASSIFICATION OF SOQILS

PROJECT NAME TEXACC ___ PROJECT NUMBER SHBL-315 | mge of &

() FIELD ENG./GEQL 22013707 Ua¥prox. ELEV. BORING KO Hizlh

£e e Kotary DaTE 7-26-83
COORDINATES __________ DRILLING %SDW___
CASING INFORMATION ROUNDWATER VEL DATA
SIZE DEPTH [ACTUAL TIME DEFTH ACTUAL TIME DEFTH
- w wd
.; ff > gu xd 8
OUS - 4 a w 2 . .
I B I sy wr g > DESCRIPTICN REMARKS
w o giu ;8 3g vi
(=] ES 30 o Iz = o
nol®a | ag ;‘ o |, i
hd >
=147 5T-1p zlt Hara gray clayey siit PP Y 4.>
i ] ch| to silty ciay
- -
- -
— 1 5
r ;

. 56 st-16 1o PP = 2.5 .
] : ! PP = 4.U !
L - . |
B -{ 1 i i i :
o ) i I '
c ] ' P =
.: j i | ! [

25 : IST-1} : PP D 4.5
! A

Q ! | Bottom of boring at

E j ! ; : 150.0 feet

- o ! : | ] H

- = o |

Do A |

-4 i

o f !

L = !

b

Lo -

T

NOTES.
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ol M a Ak T e s N m w am——

VISUAL CLASSIFICATION OF S

. PROJECT NAME _ILXACO  PROJECT NUMBER SWRL-G1 | pace) oF 1 _
FIELD ENG./GEO. gE5CRC APPROX. ELEV. 9.1 Ft 151 BORING M@ o
ES G5y Rotar: pare =25~
COORDINATES Z28<3Naloy  DRILLING METHODS etary -_—
¥ailizge 1590
ROUNDWATER LEVEL DAIX-
E DEFTH  |ACTUAL TIME DEFTH ACTUAL TIME DEPTH
HA -4 o bt 6
g‘x;{gxf =% (T8 £ |§
= 5’9.' wEx ﬁ;‘ :.th g bt DESCRIPTICN REMARKS
:J c: ggu ;8 Lo - Wi
o ZH ¥ aw 35 = I
e RF L A
=
- b Stiff to very stiff taq
C ] th | to gray silcy clay
paen e
- Y T .
L) 5T-1 y2.5 | pPyu.s
. T ] very stiff bluish grayl
,_95_.. Ly, | siley clay, trace of
L] - [ :sanay silt lenses oD
r =z . zl 'interbedded, ory. PR o= 3.45
i }
—= oz l
o] ST-3] | 1v2.5 PP = 3.45
-4 P
_ _, ; lDen_se dark olive gray
=0 | i .smisilty sand
r = fe~ls=23 ls-1 . o
C -.n H ' N s &
T | ; : cniHard biuish gray silty
-t ~ ! iciay
1 3
F ;
r.o . . .
L3 Str-4 ! PP = 4 25
- L Co
, ,1
r :
,sprzom of borehole at
1118.0 feer

NOTES:

. ¥<1 placed in borehole MW-1B




LDEQ-EDMS Document 35848516, Page 402 of 673

- ——m o = —_

VISUAL CLASSIFICATION OF SOQIL

- o —— .

. PROJECT NAME _TEXACD PROJKECT Nuuamjsajgl-n,ﬁi — [ PAGE_L_oOF 3 .
- . Fr. sy
FIELD ENG./GED._gB558%,np APPROX. ELEV. = | oorer 13087 B8
COORDINATES E2R54 N1R95_ DRILLING Msrgogaﬁi%'_a
2 n |
CASING INFORMATION ROUNDWATER LEVEL DaTa
SIZE DEPTH |ACTUAL TIME DEFTM ACTUAL TIME DEPTH

4" _PyrC 2V e 21k

o o+ ad
Sast oz |%y| 2 |3
T |5 ;.53 ;",‘," :.’: E x DESCRIPTICN REMARKS
-9
") 13 oi’n 18 ;g ) W
o T4 ;1— < < 5 o
5 | “x |a. in | @
bl 2
[ ] Stiff ran to gray silty
- clay, trace of crganicyg
r - S1-1 and calcarepus sand PP = 1.0.
[ 57 h PP = 1.75
:iD—: 5T-2 1.0 :: i 3_3
I 7 Stiff ran to gray clay .
] B lor sile 14.0
. s ] 57-3 PP = 2.0
r b | Stiff to very stiff tan PP o= 1.75
i % | to gray silty clay.
—C ] ST-4 ! PP = 2.75
- ' PP = 2.50
- . ch
> : 1-5 : PP = 3.25
" F PP = 3.7
C |
- :
0] : $T-b PP = 2./5
P PP = 3.0
ES Sy-7 b PP = 35.75
[ i
i !
L
0 5T-8 ‘ PP = 3.0
F «2.U PP = 2.0
E Fecium dense gray sandy] Presence of this laver
“5 ml|silc 45.0 indicated by drilling dction
NOTES:




LDEQ-EDMS Document 35848516, Page 403 of 673

Id il e Phikh sk M e e e

VISUAL CLASSIFICATION OF st_|_§_

. . PROJECT NAMEIEZAZD_ _ PROJECT NUMBER Sgatets | €y o
=G0 BORING WO
FIELD ENG./GED.J53C8¢ oo  APPROX. ELEV. — _
Y pate //3u/B3 - 7]1)e3
COORDINATES DRILLING METHODSPxﬂ-mg—rse- LAY R
NG _INFORMATIN GROUNDWATER LEVEL DATA
c;IsZE DEPTH ACTUAL TIME DEFTH ACTUAL TIME DEFPTH
jn = s w | &
EAZY | or |29 2 -y
= lfg ;’53 ;',‘." ﬁt g n DESCRIPTICN REMARKS
-8
W 0O, 3G [F8 o (v
o] g.u ;‘Ix— Tw | g o o
an' ©» Y | ., w "
=
[ Stiff to very stiff tan P - 2,75
- a te blue gray siley PP = 3'25
C5y §T-9 clay, trace of sandy )
L _; silt lenses at &0’
sy — ch
. (50 ] Sr-1¢ ' PP = 3.75
- ~ PP = 2.25 »soring advanced tc
] 60" on I-3U-§B'J, ar
i_ - continued on 7-31-
L sed ST-13 PP = 1.75
r ] : PP = 2.0
r 3 I
I
e
I
[ ] |
80— ST-13 ; PP = 3.5 Sample kept irf tube
i ] for permeability te:
—E 5
r 87.0
~ Dense blue pgray sandy| PP = 1.7>
- %0 ST-13 silt PP = 2.%5
NOTES:
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VISUAL CLASSIFICATION OF SOQjL

£ TEYACD

PROJECT NAM
. FIELD ENG./GEO..310-8v4re _ APPROX. ELEV,
DRILLING METHORSBgrarys,

COORDINATES

PROJECT NUMBER

SWB1-917%

m:.z__or 2
BORING NO H==]
paTE 1-30-83. 7-414

CASING INFORMATION SROUNDWATER LEVEL DATA
SI17E DEPTH ACTUAL TIME DEFTH ACTUAL TIME DEPTH
o T . uwl =
F E ¥ > | Qw ! 8
le} B cr | T Ao 3
; dﬁ ;53 ;‘;‘ w s g > DESCRIPTICN REMARKS
-t (= s .
g8 gﬁ Byl Zv | 3 z - hid
sz |aw|<<| & |©
< 73 L4 [ 4] "] £ ]
) >
- - Dense blue gfay sanay
3 ] mnl{silt
Fot
25 ] 95.0
F - . Hedium dense fine sand
F ] Plirace of silty clay _
t.oc 57-14 lenses " 100.0
5 Medium dense fine sand
L |sp .
o - r
r !
= 28-23127 -1 [
- 1
- |

b

. .
L—A_l_A_L_l_l_l_.l_.l_l_J_L_L [ I‘.L_L. l_.l.__l_"L_l._ L.s.. I 1 N

T I'I"'f'["T—1"'I_I‘I T l [ I B | II

sottom of boring at 1lal

K]

NOTES:




LDEQ-EDMS Document 35848516, Page 405 of 673

—_ e - — =

VISUAL CLASSIFICATION OF SOQILS

' PROJECT NAME _TIXACO PROJECT NUMBEAR SWH1-915 PeGEL _OF _3
I —
. FIELD ENG./GEOE%B;Q?‘EH._ APPROX. ELEV. BORING NO My-3
COORDINATES E8211 N2609  DRILLING METHODS Korary DATE _k-4lRY.
Failing ¢300
’__ummmrm - GROUNDWATER (EVEL DATA
SIZE DEPTH JACTUALTIME]  DEPTW JIACTUAL TME]  OEFPTH
L' puvr b3 s YDA -
[ = S w |=®
3452 <z ¥ 2 |§
I Bwis i j: E = DESCRIPTICN REMARKS
o lodBzo| 38 1ee w
= 55 SFD 35 z w
3“‘ aﬁ, bl - P 4 v
: =
] »edium stiff tan to
L - gray silcy clay, trace
L ::_-' 57-1 of organics PP = 1.0
L 3 cn
—1 C— ST-2 PP = 1.0
. I ST- 4 . PP = 7.5
] PP - 1.5
I 17!
.E—_:—Jt S1-4 “| very stiff ran and gray PP = 3.45
:: silty clay, trace cal-
L j careous sand at 20
Z_-s_j | §7-5 | PP = 2.75
-] ; [ P2 = 3.0
: :{J ! l ch
=3u i ! T-§ PP = 3.25
TN i |
o ,
fo.3 | sr-J | P> = 2.73
L . i °p = 3.2>
. |
(4 ST-4 PP = 2.75
i ) ] PP = 3,25
- 1 J
NOTES:
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VISUAL CLASSIFICATION OF S

PROJECT NAME TEXACO  PROJECT NUMBERSW81-915 [ paged  or_s3
. " FiELD ENG/GED. ¥55CR%.pp  APPROX. ELEV. -3 Ft- ¥SL | somiwG wo Mio3
COORDINATES _EBZLL K2605 DRILLING METHQDS Rotary DATE L[4/R3
FORMATIN CROUNQWATER LEVEL DaTa
s1ZE {1 DEPTH [ACTUAL TIME DEFTH  [IACTUAL TIME DEFPTH
B = S, | 4
EAgy |k |Z¢| C ? .
z Al w3 ;‘; wZ 'F |5 DESCRIPTICN ' REMARKS
&J 1= gE.J 28 = J vi
o [EHogeo|ag |2 =
Aalmg | »n « < o o
ol a = 7.3 w 172
3 >
| - Stiff ro very stiff
B i gray to bluish gray
[ ST-9 siity clay PP = 3.25
_ PP = 2.5
s '
. " ] ST-10 { PPo=2.75
s | i PP = Z.25
r 2 i l
- :] i
F i
Co b':-J PP = 3.5
;77‘7'—~ ; PP = 2.25
- A ! |
—7 ! 75.
N =
IVery stiff biuish gray
E ! {claye_\' silt
_ED ST-12 ml | PP = 3.5
I.. ; PP ) 4.5
E 5 B3.
‘Dense gray ifine sand
e 5P| 6.
L i
| Dense gray silt
§ Sy-1] = 90.p PP = 3.0

NOTES:
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VISUAL CLASSIFICATION OF SQILS

. PROJECT NAME EXACO _ pROJECT NUMBERS¥BL-9LS [ ngr 3 or 5
FIELD ENG./GEO.83n " R%ipe APPROX. ELEV. BORING NO M)
DaTE _B-4-R4
COORDINATES _ DRILLING Mq;i'ﬁos R,E.Eﬁﬁy__
CASHS INFORMATDN | GROUNDWATER LEVEL pAm
[ siZk DEPTH |ACTUAL TME| DEPTM JIACTUAL TINE] DEPTH
|
| oBdE o]y (B |
2 & cx | Fa | & |3
Z lEdezs| o8 |wl | € |5 DESCRIPTICN REMARKS
g 2593550 20 (22) 2 |7
B >
[ : L Dense_ gray fine sand,
- - .P trace of silry clay
5] layers interbeadea
- .
Frued  iz/24/43 {s-1 29
. - . 1
- - Dense gray fine sand,
o ] 5p | trace of silty clay
. "__0:_: lavers below 110 feer
Lo
oA :
- = i
—~ — |17/27/28 |5-2 Tt
_-_'.._I ! t
-4 !
= o
. ) !
oI " \Bortom of boring at
- - l P e
~i20d |
Do o
A i
Fooqd o P
] Vo
o9 |
r 3 :
i .
3 34 :

NOTES.
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VISUAL CLASSIFICATION OF SQILS

. PROJECT NAME _TEXACO PROJECT NUMBER SW812915 PacE 1 _or 3
FIELD ENG/GEO.BE5CRL oo APPROX. ELEV.7-9 Fr. ML BORING NO. 84—
COORDINATES E8029 N3385  DRILLING METHODS X°C27Y DATE ncf-B3
CASING INFORMATDN GROUNDWATER LEVEL DaTa
S1ZE DEPTH |ACTUAL TIME| DEFTH  HACTUAL TIME DEPTH
Lt runt o+ 3T 114 :
n 4 : w [d
0 o
. 3"4;*. =E1Ze | g |%
- dg :;E_,Lz, > wis g o DESCRIPTICN REMARKS
8 T Da{n :8 ;g - vi
ST~ dw —
Foleg |wg X< © |2
3 7] L] w %]
=
- 5 Medium stiff ro stiff
i ] gray and brown silcy -
E—s—_ 5T-1 clay PP = 1.5
2 $1-2 ch
=] - |  PF = 1l.>
- -,
®
L 57 51-3 16.Ll PP = 1.>
L] . | pp =20
o
it ST-4 Staff to very stiff PP = 2.0
- o gray ahd brown silty PP = 2.5
- clay, -trace of gravel
o 5,1,_5 SIZE-CEJ.CBTEULIS EC‘I‘H— PP = 5.0
- ¥ cre-zions, from 30 to
= - _ ay!, trace of dry
7 7 : ‘cnl sandy silt lenses at
Y : sig |0 PP o= 2.5
-]
oA
r J
ELSY St~ ! PP = 3.0
E ] :
, ]
= Gy ST-4 Sample saved in tube
] for permeabilirty tnstT
- ing.
-
NDTES:
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VISUAL CLASSIFICATION OF SC

. PROJECT NAME TERMCU  pROJECT NUMBER S¥81-915 [ pgeZ o3

FIELD ENG./GEQ. APPROX. ELEV. :::zm N
NATE RILLING M Borary BoocBy
COORDI S : DRILL EP*QP&K

FORMATEN | GROUNDWATER (EVEL DATA
SIZE DEPTH  [ACTUAL TIME DEFTH ACTUAL TIME DEPTH

[ | < s w |
23gt |z |FY) D (2

; “9;‘55 oy uF g |5 . DESCRIPTICN REMARKS

) =

3 2980|220 22| = |1
.‘Q“—‘“g e |an 3 w
ol >

[ ) Very stiff to stiff

i 7 gray and brown silty B

50 —~ ST-9 cZ‘Lay, trace of dl‘}-f sandy PP = 2.5

- p siit lenses-at 50 )

: PP ~ 3.0

i % ch :

(c5 ]

. :50_: ST-NP | - | Sample sealed in tube
~ s X for permeability testing
Lo .

P I _

%5 : l 650

| .

r - Stiff dark gray silry

“-n sT-11 | clay, trace of thin peat PP = 2.0

- i layers and ovster PP = 2.5

L ~ |shells

A icn

o5 —

L J

( }

] |

- 5T-1% i PP = 2.5

Lap !

=5 ) l

L] 875!

[ ] Dense gray silty sand FP = 1.25

20 S1-13 sm‘—tzace cf interbedded silty

NOTES c¢h clay layers throughout
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(LY T SR QPP TP b G NS RS U T

PROJECT NAME _TEXACO

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER _5W81-91>
APPROX. ELEV.

PAGE 3 OF _3_
BORING NQ: XM-4

FIELD ENG./GED.
b=
COORDINATES _________ DRILLING METHODRS g‘nﬁéﬁ"—— Dave Bobo83
QRMATN GROUNDWATER LEVEL DaTa
SIZE CEPTH ACTUAL TIME DEFTH ACTUAL TIME DEPTM
2=zl <k |ZE[ T |8
; 52;’53 ;;‘ wy g > DESCRIPTICN REMARKS
u legdoE 130(32] L |w
P e S IR P a |w
bt >
[ ] Dense gray silty sznd
3 1 | trace of silrty clay )
;_95_- || 1ayers chrougnout
[ 7, o
i ST-1f PP = 1.5
00 PP = 4.5
F ,
-
. [_—.c:
A
—~124 73e/1B [s-
Do .
- Aj' I13¢:1:1:c>::: of Boring at 1117
- A | '
- d ‘
-1 : |
N ‘ !
ol |
2 _4 g
r T ;
I .
[
[
-
NOTES:
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fIalt whitn
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BOREHMOLE POINT RESISTIVITY LOC
(RORCZONTAL SCALE: ' INCHES « )0 OHMS)
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[[{ad' ]

v reedin 53ELY to stfl,maoust. shell

! tragments; blacx organuss poorly
matura

ICRAY-BRO¥N SLTY CLAY
]AHD CLAYEY ST ICL-ML)
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B
N\
2 | =
- ) -—:_
rl
%

SE—
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ICLAY (CL)

I 303!, moutl. brown poorly
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. e
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brown Clayety wand jermes,
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'

o
i
7%
Zr

A

s |20] 200 1o
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{0 saturated, e
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4]
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Wit W overy 10!, Mot to
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&r3
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3Tl MOt WD wen, MG,
MWTC Tidy, MO BAlX
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| 150 .
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oM
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Siacer rucTr e, verulal
ot sTama '
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Jron 3L RUng
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-Fi

135 1
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P D DM . PR R L.
——— * — AL

PACJCT wanf =apJLZY we LOC 4 10 ——
SEM DT / [nomiR DAL G CONTRLTTDR oR1:_Fu

el Eal L AL - LT TENT T -Thy | o (34

suRFACL T [wTION STICE UP Bt waTion I e Cepering

e — e
LITHOLDGY bol = i - |Z8T (22
L | £ 1=l o [E0nl v BOREHOLE POINT RESISTIVITY LG
| 8 | £ 1Eisz|sy, o 1ZE 23] o T HORICONTAL SCALE: N
| :..I I ST R IO‘LE:! f:s"l ad INCHES 2 10 OMMS)
| B EFIEIEET Edx 122 INCREASING RESSTIVITY——
e ast : cr EE~

e 1 .
v Ll

slickehuoed

A

]‘11‘ 20:”- 100

CAICAr e MOOWIES. MATY,
ron 1aetunt

:7|!- w1 5t 200
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. denari Y iron 1tadnung

BORING TERMINATIO AT - .
I I FIET

* POCKET PENLTROMETER READING
*+ ALL SAMPLES RETRIEYED WITH SHELBY TUBES
1
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canrUPPERMOST AQUIFER FVA: A TIOND

PRGIETT

B et 7 qucsmgrtn _ P SHIMAN

DitiLL yg
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gt
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1
!
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=
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(BROFN-CRAY SLUY JLAY { 5
ieL) _ sl 3] 2|
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TEST BORING N 32 o AT Teew o 3Ty
ARCJICT waml o JEZT ut - DCaTiom A—
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l TEST BORING N* .- x- e
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@ 123 1p momemer - 30 Foll

‘ e 5""'31 ot WO U 4 ‘r:‘m*‘grl mins. ar 3'4"

Mo Reu;wlry 1 wWaolw Lawl Al ;
riree STagih From Unconfred Compremion Test X—

Uniess Moled O hwrwnse '—1—'—'
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prosgcT:___ STAT Eaterprises RFIgQIL BORING LOG Lk 20036
. Convent, LA Bering Ne. _ KFP-3 DATE: 5-1-50
NT C-K Associates " ) . ‘E. Paille
CLIENT: 5‘..‘_1—.' 1 YECH.1
Baton Rouge, LA prRILLERy__ G. Matrhews
FIELD DATA BORING ADVANCE METHOD RIC: 1500 F.
_y| Deptd f ,:t—-l'hrﬂ i Augors - 207 G
35 creen 1 I METHOD OF BACKFILLING; Tout
¥ af ftom/ay ni Waeht
Loose tan Silcy Sand & shell -
4
T 5 1.5 (P) Medium dark gray & tam Silry Clay w/shell I
1.5 9P) -
2.0 {P) becouwing tan & light gray w/ferrous nodules y
10 ' N
1.75 (P) w/organies ]
1.5 (P) -
‘—15 1.5 (P) .
1.25 (P) 3
. - 1.0 (?) w/1/16" silt seams 2" apart
20 Bottom at 20 .
- 4
-
SY M B0 ,
Siocoy  Peretrglion Test 7 Fres Vol Fusl Encouniersd NOTE: Visual Classifications Omnly
N 14D o Hommer - X Foll ]
. 3 . L] ”
U ST T IR AU, s en 61

N3 Recovery

Y vwolw Lawl Afhr ;
g‘vwm Shragih From Unconfined Comprenmyon Test X—

Urims hNoted Onberensg

e R T . SOIL TESTING ENGINEERS, INC:
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proJECT:__ Star Enterprises k¥ SOIL BORING LOG
_Conyent. 1A Bering Ne. RFE-5
CLIENT L-X Asspcintee Sll'l_l__'it ]

Baton Rouge. LA

FILEs 90056
DATE: 4-30-90
TECH.: E. Paille

DRILLERr_G. Matthevs

FIELD DATA . BORING ADVANCE METHOD Rigs 1500 F.
J:t peptd [T TS TTT T Awger_Q° - 18 . Grout
LHETEY ! ooy o — METHOD OF BACKFILLING:
2" of Asphalt ]
‘Loose tan S5ilty Sand & shell :
=5 .
v 4.25 (P) Very stiff browm & dark gray S1ightly S$ilty Clay
0. 3.5 [P} v/ferrous nodules )
31.25 (P) 1
3.5 (P) v/small silt pockets b
— 15 3.75 (P) 7
v 3.75 (P) ] v/ferrous & calcareous nodules ]
‘ : Bortom atr 18' -
— 20 _] —
— ™ —
.
- N
-4
-l
SYMBOL
[} Skroxrd Peerrohion, Test 37 Fees wowe Firsl Ercouniersd NOTE: Visusl Classifications 0n1)1
"( 14D b mormmer - 30 Foul
- [RL
e T IRE AT, e e 8
, Mo Recovery Y  vorw Lswi Atier 1
Sragih From Unoonisred Compremon Tes!
Uriess Ndfted Ot herwese N
Sirolo Bourdorms Moy Mot Be Eacc) '
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prosgcty_ Star Enterprises R71 gQIL BORING LOG

Convent, LA

RFB~ 7

CLIENTI C-K Associates

Bering No.

Bhu_lof__l__

Baton Rouge, LA

m——

riLEr _ 90-056
DATE: __4-30-90

TECH.s__ E. Paille

DRILLER; G. Matthews

FIELD DATA

RORING ADVANCE METHOD

L)
Wargr
Levenm

Sty w\w
D.’l. - : peen ‘bt |

{teat) x :-:;-75-:”-1

o' - 22"

hugort

Washt

METHOD OF BACKFILLING:__ OTOUE

Loose Silrty Sand & shell

-5 2.25 (P)
2.5 (P)

l}- —f 30 ®
2.75 (2)

2.75 (P)

- 1 1.5 (P)

| - 1.25 (P)
= 125 ®

2.5 (p)
A —

H/sh:ll

w/ferrous nodules

v/small silt pockets

becoming slighrly eilty w/calcareous nodules

Stiff dark gray & brown S5ilty Clay w/shell & sand T

Tan & browvn Slightly Silry Clay w/organics &-ferrcus nodules

Stiff tan & light gray Silty Clay w/small si1t pockets

Bottem at 22°' -
— 25— -_
I
L — p—
-
y
— — —
-
-y
-
SysB0L
Siorcord  Peretrotion el U7 Free wWowe Firit Ercounieted NOTE: Visual Classifications Only
@ 1= 15 rortenar © X2 Foti
ol Afier D '
[ Smrsmte T RS R e

No Recovery Y wow Lsw! Aber Af
L\a‘ Sregth Fn:n.u Unconfired Compranson Test

Unms Hoixd O bherwse

Strexy Sourdores Moy MNof Be Erccl

[

QaTFI 4
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PROJECT: otar Enterprises RFI S80Il BORING LOQ FILEr _ 30-03¢6

‘ En:v::t, Ij...t Bering Ns. RFB-B DATEL __4-27-%D
=] * . . .
CLIENMT, sociates : Blllt_Lll 1 TECH.__L. Paille
Baton Rouge, LA DRILLEMIG, Marthews
FIELD DATA CE MET '
BORING ADVARCE VETHOD Rty 1500 F,
5 pepth [J TS Awgen 0 2 2 c
H o 1P o
335 Too) | § momrereer 1o wees METHOD OF BACKFILLING_LIOU
Locme $ilty Sand & shell
M 5 -
4.0 (P) Very sriff dark gray Silry Clay
7 3.0 () . '
-t—10 -
2.8 (P} w/ferrous nedules -
1.75 (B) becoming tan & light gray -
- 15 1.5 () ' =
7| 1.0 (P) becoming wvet B
. - 1.95 (P) w/calcareous nodules =
— 20 : o
| 2.75 (P) ]
Bottom at 22°' 1
— 25 — ]
i
— —1 —
i
F— —— p—
<
SvMEOL
Sioncod Peretrmion Tesl C7  Fres Wowe First Encounbered ROTE: Visual Classifications Only
m 150 1p Hamne " X0 Foil

] grdahrbed T e Lavel At 15 mins. at 11'4"
inch 0o Shelly Tube Pror o Woah Borey)

[g My Retovery 1 Worw Lewl Alter L
~e Stregih From Urconliesd Comprenon 1 _Z
Uniss Holsd G'?;r—u o Tedl ——
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srosEcts  Star Enterprises 2T §OIL BORING LOG

. Convent, LA
CLIENT: C-K Ammociates

Bering Na. RFE-9

Sheet 1 4p 1

Earon Rouge, LA~

FiLEs _ 90056

DATE: __ 4-26-90

TecH.y E- Paille

ORILLERr G. Matthews

FIELD DATA BORING ADVANCE METHOD Rigs 1500 F.
. Dll!l. e 1 psemi it ) it Angont o' - 22
18 crenn ! ey 17] METHOD OF BACKFILLINGy__CTOUC
A3 ltone/ e 04 Washt

3 1/2" of shells then loose Sand & shells 4
. -~
_—5 —
3.0 (P) Stiff dark gray & tan Silry Clay w/ferrous nodules .
4
3.1 (P) T
2.5 (F) becoming tan & light gray w/ferrous nodules & silt pockets 1
1.5 (P) w/o silt pockers 4
— 15— 1.1 () —
\val 1.0 (P) becoming wet 7
. ' 20 2.75 (P) w/calcarecus nodules 7
Bottom at 22' =
— 25 —

5‘IH31
Pasetiraton Teu! 2 Fret Wow Fwal Ercountersd NOTE:
J-SO b Hareer - 30 Foil
nhrbed Wr Lavel Albyr 20 mins. at 10'L"
' mch ¢ Sheiby Tube I rlc: ?\ Boreg

[! N> Recovery 1 Wote Lawl Alwr Af
yve Shegih From Unconfewd Compresson Tenl

Uniss Moled Olharensa
Strok Beundores Moy Nol Be Eapct

SOIL TESTING ENGINEERS,

Visual Classificarions Only
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Scar Enterprises R¥Y1 SOIL BORING LOG

Cotvent, LA

frnw!th

CLIENT: C-E Agsociates

Baton Rouge, LA

FiLEr _90-056
Batleg No. REE-10 DATE: “25f90
Shest 1 or_ 1 TecK.a__Ei Paille

ORILLEA;G. Marthews

BORING ADVANCE METHOD rigs 1500 F.
Augert o' - 10

Grout
i 10" - Bortom METHOD OF BACKFtLLING: .

6" shell then stiff dark gray Silty Clay & shell

Stiff brown & dark gray 5ilty Clay

w/small silt pockers

Medium brown, tam & light gray Silty Clay
w/ferrous podules
becoming tan & light gray

w/calcareous noduley

Bottom at 22'

FIELD DATA
.z| Dapth rn? 1 pomt < tuct | w .
EEE {Teat) E Ov-rf-c“'l = A
Auger Sample
4.5 (P)
— 5 4.0 (®)
] 4.25 (P)
¥
3.25 (P)
AVA Y
3.7 ()
3.0 (P)
—15 2.0 (B)
T 1.1 (B)
|l' 1.25 (P)
.20
2.75 (P)
AR« W
Sioroord  Feretrglion Test E
@ 13D 1o Horemer - X0 Foll
1 mthTﬁWTm I

h 4

! N> Recovery
rersrve Streglih From Ureonfired Compranson Test

Uniest holed Ofheress
Strgd Bourdgres Moy Mot Be Frox!

Free Wowr Fersl Ercouniersd NOTE: Visual Classificarions Only
vt 1yn
Pv: )r; M:HE,ZDlmi_na at B'l

Wolr Lawel Alwer

/
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PROJECT: Stay Foterprises RFI 80"- BOR'NG LOG FILEs 50-056
. o Comyent, LA Bnrla. Ne. RFB-11 DATE1 4=-25-90
IENTy __LC-X Acgoeinres = ‘ H. E. Pail]
CLIENTy Sheet Lot 1 TECH. 22=s
Baton Rouge, LA DRILLER: {, Mxtthews
T FIELD DaTa
J _ BORING APVANCE METHOD R 1500 F.
’_! pepth |11 "‘"";,_'.:."_."',"" ! Awger D' = 67 Grout
i e I sl wens 6" - Bottom  METHOD OF SAcKFiLLING, _Grou
6" shell & limestone then
S
Auger &m‘plte Hard brown & dark gray Silty Clay w/shell
4.5 (P) '
*
z’“’ 2 4,25 (F) =
4.25 (P)
10 3.8 (P) Very stiff-dark gray Silty Clay w/1/B8" mediun sand layer & shell
3.0 (P) Stiff dark gray Silty Clay
2.8 (B) -
~ 15 1.25 (P) Medium tan & light gray Silcy Clay w/large clayey silt pockets —
1.5 {P) v/less silt below 19 -
. Bottow ar 18’ =
B _
.+
4 —
.
B 4
1
SYMEOL Tesl
m E_gf-d P-na'rt_:iszn. F;I‘I X Frae wowr Fust Ercouniersd NOTE: Visue] Classifications Only
l ' *: Boring caved in at 5.5'
1 mg H“m“gxrq} ’

&kﬂr:hﬁbﬁd Sornply
ch do Shelby Tube

Retovery

A 4

y
sve Shagth From Unconfined Comprenon Tes

Uneas Aoted Otherwse
Strom Bourdores Moy No! Be Eacxd

Woiw Lewl Atwer

A
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I rrosecti_ Star Enterprises RFI  SOIL BORING LOG FrLge . 90-056
BAT 4-26-50
. Lomeent. LA - Berlag No. REB- 12 e £ B
NT = . .
CLIENT: C—K Aampcinten ' SheetL of L TECH.1 aille
. Baton Rouge, T8 DRILLERI G, Matthews
FIELD DATA '
BORING ADVANCE METHOD migs 1500 F.
!‘I Deptd [T i Com et ) | Awgers 07 - 207 o
Bl ceens ] et .. METHOD OF SACKFILLINGy _OFout
Auger Sample Stiff brown & dark gray Silty Clay w/3" shell st top -
. 4.5 (B) becoming very stiff slightly silry w/very small silt pockets -
5 . ]
— 4.1 (P) w/shell traces -
3.0 (P) Stiff tanm & gray Silty Clay w/ferrous nodules -
: ‘ 2.1 (P w/small silt pockets R
..—lo . —
1 2.0 (p) 7
1.75 (B) becoming medium '{
15 1.25 (P) -
_SZ_._.._ 1.25 (P) R
I . -
. 3.25 (7 Stiff ram & light gray Slightly Silty Clay w/calcareous nodules o
—0 - S
2 Bottom at 20' .
—1
SyYMBEDL ’
@ ngﬂ P'nemgh}oon ;r:‘alt 52 Frrd wome Firal Ercouniersd . NOTE: Visual Clagsifications Only

. tyn
] R TG kg e e

N3 Recovery Y wow tawl alwr ,4
&wnuiﬂ Steyglh From Unconfiewd Comprerson Tes! L

Uriey Moted Otherwsy —
Siroko Bourdores Moy Nod Be Erocl
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Star Enterprises :¥1 SOIL BORING LOGQ

FILEy _ 90-056

PROJECT:
4-26~-90
Convent, LA Bering Na. RFB- 13 DATE: ———
CLIENT: __ C-X Asmociates shear 1 or 1 TECH.t 3 aille
Baton Rouge, T4 DRILLER:G. Matthews
F'E_L.D DATA | BORING ADYANCE METHOD gio, 1500 F.
Ist pepth {117 Lrwy i) T s 0 =22 Grout
$3if (roatd H{fimiratle S "METHOD OF BACKFILLING:
Auger Sample ] 4" shell then browvn 5ilty Clay & shell £411
4.5 (P) becoming hard brown & dark gray w/shells
— s 3.5 () Stiff dark gray & tan Silty Clay w/ferrous nodules & silt pockets-
2.75 (P) ‘
Y
2.25 (7} becoming tan & light gray
- 10 -
2.0 (P) becoming medium -
1.5 (P)
— 15 1.25 (P) -
1.25 (P)
~ 1.5 (P) w/emall pilt pockets & ferrous nodules .
L+ 20 -
1.75 (P) -
Botom at 22' -
]
= - —
4
.
J
SymB0L

Storcord  Peretrotion, Tes!
@ 14D (b Hommer - X0 Foil

[ ST TR p e o e

N> Recovery

'l Y woiw Lawi Al gL
Sreqgih From Unconfomd Compranion Test
]

Uiniess Noted Olherwme

Sion Bourcoret Moy Not Be ot

2 Free Wow Frl Ercownmred NOTEL:

Visual Clasgificatrions Only
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Siorcrd  Prnetroton, T

. @ ISD b Hormer - X0 Foll .2

‘ Y och 50" Shainy Tuba I

)

Ko Recovary Y

! Wolwr Lawl After gh
v Shegth From Lrconfired Comprencn Tent

Uritit Moted OMharesy
Stroio Bourcores Moy No! Be Faocd

90056
proJecT,_StAr Enterprises RFI gL BQRING LOG FILEs
Convent, LA RFE- 4-25-50
C-K Associat Baring Ko, 2272 P E. Paill
NT = sociates - [
CLIENTs sheer L op 2 TECK.1
Baton Rougs, LA - DRILLER G- Hatchews
FIELD DATa BORING ADVANCE METHOD RIG 1500 F.
' ' k 4
I:t TOLEH ’T:-"'T-"""' UL A Grout
i (reen) ! ey 1) weons 167 — 18° METHOD OF BACKFILLINGt
Auger Sample { Brown Silty Clay & shell f£i11
4.5 (P)
A 5 4.25 (P) Very stiff brown & dark gray Silty Clay -
| 3.5 (P)
4,0 (P)
- 10 } -
3.5 (P) w/emall gilt pockets .
2,75 (P) v/ferrous nodules -
—~ 15 1.25 (F) becoming wet -
v ]
—_ 1.25 (P) Medifum tan & light gray Silty Clay w/large silt pockets 1
.
1.5 (P) w/o pockets 3
— 20 —
' 2.75 (P) becoming slightly silty w/calcareous nodules 1
Bottom at 22' -
-1
i
-
SYMBOL

Free Wotwe Furyl Ercouniersd NOTE: Visual Classifications Only

R B
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. - : ] 90056
PROJECT! Star Enterprises ERFI 80"- BORING LOG FiLLs
Convent, LA RFB-15 DATE: __ 4-24-90
. Berlng Na. E. Pxill
CLIENT C-K Associates - 1 . 1 TECH.: . tallle
L L} QEENY § RS
Bgron RDHS‘. LA . DRILLER: C. Matthews
FIELD DATA BORING ADYANCE METHOD RIGS 1500 F.
, - 1 _ 160
{-u pepth | ’:-'-_:"-” L A < : FILLING Grout
a;:-g {fest) m;'l Wauhs 15| _ 22' HETHOD OF BACKFIL 1
£.5+ (P) Hard brows Silty Clay w/roots & shell
4.5 (P) Very stiff browm Silty Clay
- s @
:EL 4.0 (P) becoming slightly ﬁilty w/ferroue nodules
4.0 (P)
~ 10 -
2.0 (P Medium brown & tan Silry Clay w/ferrous nmodules & organics
1.5 (P) becoming tan & gray w/organics
1.0 (P) w/ferrous nodules & organics.
. 1.5 (P) Med{um tan & light gray Silty Clay
- 20
2.25 (P) becoming stiff w/calcareous nodules_&_‘smg_sils_ﬂocks_g

|- 25 —

— | — —

Bortom at 22'

Sy mBCL

Siordord  Peretrotion Test 2
142 1o Mommer < X0 Fall

‘ T:"\ch oo Sheiby Tubt i
. g Ho Aecovery Watw Lawel After fr
Sragth From Unconlirmd Compremon Tex!

Unesy Nowd CRimrwrsd
Sirpn Bourdorws Moy hot Be Eaoct

Y

Frae wWoer Fus! Ercouniered

Al "
rgrg If:"v‘tuﬂ y%%)“in‘- at B*4

! NOTE: Visual Classificarions Omnly
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CONBULTING FOuRDATION CrnoimiLNg
NOW Om_Tarns. LA

LOG OF BORING

. ’ Name of Project: Texaco Tncorporated « loulsiana Planc .
Union, 5C. Jomcs Parish, louislana 10

Por: Yechtel Corporatiom,

San Francisco, California
Datg 31 Decambar 1564

Borng No.. 22 =L Soll Techniclan o A Schommayder
Cround Eler 8.2 : Datum MSL Gr. Warer Depth_See Texg
| V- n-:-:-:-l urr-':um ' VINNAL SLA MM L TabN ~ . =
Ba [ T fran Ta Fae
1 2.3 20 00 Hedium s¥iff crav & fan clay w/grace /
of proroic marver JD--/
1] sl 6.0 6.0 Direo :
3 8.5 9.9] 6.0{ 9.5 Stiff tan & xray clay w/silt lanses //
L 11.5( 12,0 9.5 Hedium sciff tan & pray siley clay
s | 12.5 15.0 | 16.5 Ditte
T - - - &t
b 19.5 20.01 14.5% l Very sciff tan & gray clay wisilc :
7 | 2.9 2.0 | very Biczo
8 | 29.5 30.0] l I Ditto :
{5 [ 315 3s.0f 35.0] Dirto I .
! £
[ .
® | - :
r I i o
! 0 |
= | | | I
-
! [ | [
T T | _
s I
: i l i l ! ! i
L [ | i !
[ T U] | .
P | l | i
f ] | | |
| [ | J
7t sorkes tolares |
L W10 : Berfng lotared it Coordimates: N 3800, E 7000 J -
-s.-.i—- of bews of JH D et frupyad M M P erE B A T M Attt ekt | B afsar el brlag Srivem § e
FPemarus: ;' il ki -

Protencanil Lyl shen Brevf  Modeiviag 0 weeww Bril

68
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CONPULTING FOUNDATION CRGINMELMg
MEw oM Lami. LA

LOG OF BORING

Texace Incorporated = Loglsiana Plant

Namae of Projets 10
Unlon, 5t. James Parish, Lloulsisns
Tor: Bechrel Corporation, 3an Francisco, Californis
Boring No. _T2-2 | sot1 Tcehniclan Y. O. Brugg Date 2% Decenber 1964
Cround Elev 1.2 Datum MsL Gr. Watar Depth_See Texr 20
!:-‘-7 ..:-:L:._ ."""::M". TIBUAL BLA T WA T ‘[ ‘:
e rowm [ (1= ] Y et
| | o0l 1.0l pjpved tie1e
1 2.5 3.0| 1.0 Med{um gtiff gray & tan clay 30
2 5.5 £.0 Dicra
3 8.5( 5.0 | 10.5 " Dbicre
L 11.5}) 12.0 10.5[ 13.5] Medium seiff gray & tan silty clay i
5 14.5| 15.0 13.5‘ 17.0 i Sofr tam & pray silty clay 40 ]
6 | 19.5] 20,00 17.0] 22.0 | siedium stiff tan & gray siley clay
7 ’ 22| 25.0] 22,01 Very stiff tan & gray clay -
I | l v/concretions
8 | 23.5] 0.0l | 32.0 Dicro o
5 | 3¢.5] 35.00 32.00 35,00 Sc1ff zan & gray fissured clay z
. | i | | z ~
L e ] z
l L] I ]
l ] 1l
I L] ! 5
I | | | [
[ T 1 —
. i j
i | ! | 1 i
; | | | I
T R .
| [ ]
I | | l | B
| | | | |
norjn: lc:lau:d .1]: Coordinates: N JBDO, E 7950 f ] —

i
Y=t

TP ] B

hams o I LA Bt Arupnd M s remeiral W ™ ] M antt-aguen saeupeent | R efref Peul being Srees B W

Ciav (Y18 4 tond

Perarcs:

A

Frobeminett U3¢ Swnu houvy, Moldd)mg Uer Se-we el
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LONSULTING FOUNDATION EmGCImEERS
NEW ORLEANS. LA,

. LOG OF BCRING

Texace Incorperated - Louisiana Plant

Sr. Janes Parish, - Louisiana

~ame of Project: _
Union,

For: Bechcel Corporation, San Franciseo, California

Boring No._2B-3  Soil Technician_J. A Schexnavder Date _31 December [964
Ground Elev. £.0 Datum M5 Gr. Water Depth_See Text
saeril Blrim sTaATUN
F"‘"'[ Dewth — Fent Vet YIAUAL CLARBIFICATION ..r':"'
. STl frem | Te [ rem | Y f et
,’—‘_ ' 2.5' 3.0‘ 0,0 l IStiff grav & tan clay v/silt lenses [
| 21 55t 60l l Dirto |
[ 31 g5t onl | o5 Dizto !
[ ooy st120l 951330 liedium stiff can & grav clav vysite |
} ! ! ' l | lenses ]
b s tieslas0la3,0 170 Isors tan & grav silev clav l
[ 5 i1s.5! 200l 17.0 '21.0 [seiif can & grav silty cla_v. ‘
I 0 24.5:028.0021.0 26,5 |Very stiff ran & gray clay w/trace of |
i i ! I i I silt . ’
. i 25.5: 30.0 , 26.5 ) IVEry stiff tan & gray silty clay |
! 3L,5: 350! [35.0 | Dito |
' ‘ l ! | !
! l i |
J | l
: l | !
{ | | |
| I ) I
f ! f
| I 5
| ! I |
J l .| l
! | i J
l [ I |
i | | |
P |
LITIx Ba':ilnz lscja:ed a:n: Coordinares: N 1900 E 665D {

Tetkber of Doows af 140 1a Dasmaver Arapoud M 6. reswired W 01T 1 I8 aullictewet samsver | 1L sfie? [ife bring Sriven & MA,

. L]
. Pemarxs; ELav LT tanweo
- o ®
. / - o w

{retwesitanl (Tps showd heatF, Madif)ing 1) pr weerwe el

DEFTH N FELT.

10

20

30

40—
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EUST!S ENGINCERING COMPANY
CONSULTING FOUNDATION INGiNECNS
NEW OmLLawS. LA

LOG OF BORING

Texace Incorporalad - louisiana Plang

Jamcs larish, Loviriena
San Francisco, Californias
Dete}0 Decacber 1964

Name of Projet:
'Union_ 5c.

For: BMechtel Covperacion,

Boring No. PB=5  soil Technician F- O Brage
Ground Elev. 8.3 Datum HhL Gr. Water Depith_Sce Text __/
o .-:...-:L.:-‘ !ll'll':llluj rrunt coasaorcarias ..: 20 %
e | e | ot | o /
l 0 DI 1.0 'Cc-'*mnc; read f{ll (clay) ‘/
b 280 305 1 DI Criff crav B ranp clay ) __/
2| ssi el 1| Dicto 30 ?
[ 3] s.5]s.0 i 10.5 | Dicro . 7
| ol ivs) 12.0] 10.s] [soft tan & cray siley clay i
| s ! 1e5] 5.0l [17.5 ] Di:zto o
| s 29.50 20,00 1751 | Seiff tan & oray clay -
| 2] 2c.5] 25.0] | | Dirro | _‘
[ 8| 25.5] 30.0] b330 | Ditte l
b e 3e5] 35,00 32.0!35.0 | Nedium hard tan & gray fissured clay | s
I l | P | 3
( [ ] | l s
) | ’ f | | : z
il 1 :
| N !
| 11 ] }
e i i l |
P J J | j _
| l I [ |
L 5
| ! | | |
[ 7 7 1] l ]
T T ]
| ' | | J )
L I
| SCTI: Borlng lodatcd a: Coordinarcs: N 2850, E 7300 _
Fotter of Maws of 168 () bammom fropeey M 14 rpeirnd o drioe | 4 scdiiceneve seimpiar | A By Nrm beitg 4vm | I8
Ferarks: CiLax ™ Lans g
..

/ /| e 1

71
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wMETAIRIE LA

Sheet 1 of 2
LOG OF BORING

Texaco Refinery txpansion - Phase I' Increased Sour Crude Faciliries

ime of Project:
Convent, louisiana

For: The M. W. Kellogg Company, Houscon, Texas

Boring No. 1 Soil Technician Harold Finnin Date 16 & 17 Sepr. 1374
Ground Elev. 99.1 Datum Plaot Gr. Water Depth _See Text
,T ;) as:l-n'tm DEP‘ru't:'nAru- ] , Tvinonn
: .:.'. m:' -I_ - == ] - VISUAL CLASSIFICATION -:...;Tftu;:nou
1 0.0 | 0.5 U.Dl D.51 Seft brown silcy clav w/roots I
| | | {Cultivated Field) |
2 ‘ 1.0 ] 1.5 0.5| 1.5! Medium stiff brovn & gray clay w/shell |
’ | fragments & silt pockets l
3 ’ 2.5 l 3.0 1.5 Stiff gray & ran clay w/silc pockets l
s ) 5.5 60l | 7.5] Ditto ]
s | 85! s.0] 7.51 0.0 | Hedium sciff gray & tan clay w/silt ’
, ! J ‘ ' pockers L
6 115120 | 10,0 12.5] Stiff raa & gray clay w/clayey silt ] )
l [ ! | , l pockers }
. 7 114.5 115.0 { 12.5] 15.5 1 Soft ran & gray silty clay ‘
8 '1e.5 20,0} 15,51 20.0 Medium sciff ran & grav silty clay wich | 5
f : ; i .l concTeticns } l I
. ¢ " 2:.5°35.0 ¢ 20.0° 26.5 | Stiff tanm & gray clay ‘
10 29.5 30.0 | 25.50 30.0) sriff tam & gray clay v/silt pockets |
li 3.5 35.0 1 30.01 ! Verv stiff tan & gray clay !
12 3%.5 .40.0 | o Dirte i
13 4L, 1630 i £7.0 ] Ditco . i
164 - 49.5 - 50.0 - £7.0' 50.5| Stiff tan & grav clay w/silt lenses '
15 - 54.5 S5.0{ 50.5] | Stiff zan & gray clay !
16 t59.5:60.0 ! | { Stiff tan & gray clay w/sandy silc |
' : l | | lenses i
{17 5 64.5i85.0 | I | sziff tao & gray clay |
| 18 §66.5(67.0 I | 68.5 | Ditto !
< 10 ! £9.5 §70.0 | 65.5] | Sciff dark gray clay w/shell fragments | |
! | I | i | & organic matter I | J

*Numbet i ARl coiumohondicates number of broes of 1401k, hammer dropped 0 o, reguired W seat om0, D apinspoon smpler b in Number 1n

second rolumn indiceter nuniber of bipw=s of 140.18, hammer gropped 30 in. required 10 drnve 2-in, 0. D, splitapoon sampler | L. after seaung 6 0.

(IR IENTIN |

wHILE THIS LOC UF BORINC s CONSIDLRED TO BE REFRESENTATIVE OF SUBSURFACT COX. cur st SAND HUWUS
DITIONS AT ITS KESPLCTIVE LOCATION ON THE DATE 3HOWN. IT IS NOT WARKANTED THAT NS B T
T 1S KEPRESERTATIAE OF BLMSLUNFACL CUNDITIONE AT UTHER LOCATIONS AND TIMES « u ® - fu
§ a . * » = LI L]
Remarks: Fi2nt Cocrdinares: N2000, EBES0 LIEICN ’,{(,
L ] * ([ -4
L ] - [ ] 100!."1;

Prvdominant 1ype shoen barvy, Moditymg type shown Lghi

(Shee
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SMETAImIE LA

Sheet 2 of 2

LOG OF BORING T =
. . c finery L i - Ph I, Increased Sour Crud ili
Name of Project: Texaco Refinery txpansicn Phase rude Facilities 110
Convent, louisiana —
For: The M, W. Kellogg Company, Houston, Texas
Boring No. 1 Soil Technician Harold Fianin Date 16 & 17 Sept. 1974
(Conr’d) 93.1 Plant ' See Text
Ground Elev. . Datum Gr. Water Depth 12_(L
SamPLE DEATH STRATUM . [ v sTamDARD
Samete Pestn — Feet Feet . VISUAL CLASEIFICATION " ENETRATION
. b rem ] Ta fram | T TEST
20 | 74.5] 75.0 | 76.0 | stiff dark gray clay w/shell fragmenrs |
‘ & organic matter f 130
21 | 79.5| 0.0l 76.0] | Very stiff gray fissured clay |
22 B4.5| B5.0 B5.0D ]Very stiff gray fissured clay v/some ! A
l silc ,
23 | 89.5| 90.0| B8.0| 92.5 | Medium dense greenish-gray clayey sand |
| ,. | w/sand lenses |
26 | 94.5: 95.0( 92.5| 95.5 | very stiff browa & gray clay vw/chick |
| ! I i |  silty sand layers |
25 | 99.51100.0/ 25.5 101.0 | Mediun dense gray silty fine sand with | _
. , l } | , alterpnate clay layers | =
I
26 | 103.5 104.01101.0 104.0 | Very stiff gray clay vw/alrernate silty | -
f ' i i | i fine sand lavers & pockets | E
27 '102.0°205.50204.0 106.0 | bark grav siity fine sand Is |31 ]
© 23 .106.0!107.5}106.0 ; ! Verv dense grav siltv fine sand 30 | 50=9"
‘2o 1p8.5'230.0! | i Ditio 27 | 50=8" -
X . \ 1
t3p ‘3305 13s.0f | Dirro he | sp=11" |
'3y Ine.s120.0] ! | Dirte 63 | s0e6 | ]
B . R
32 -123,5°:25.0; 125.0 1 Ditto 50 | (Seat) !
: | ! | | | \ _
. i | | | | |
1 i i
L i { L ! —
R |
v I _
R e
S | | | | _
*Number in fint column andicates aumber of biows of 140:ib. hammer aropped JO in, required 16 sest 2uin, 0. D splitapoon sampier 6 1n. Numtser o
vecond coiumn indicairs numost of blo=t ol 140-1b. hammer cropped 30 1n, reguered o arve 20n. O, D spliuspoos sampier 1 1L, afuer sesung 6 1.
WHILE THIS LOC OF BORING 1S CONSIDERED TO SE XEPRESENTATIVE OF SUBSURFACE COV. TLAY LY JAKD HUMUS
DITIONS AT TS RESI“[E“H\'[_LDCATIDN QN THE DATE SHOWN. [T 1S NOT WARRANTED THAT Y ' ]
. IT IS REPAISINTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMLS [. ™ .. —T
Remarks: Plant Coordinates: N2000, E6650 .:':..
. L - L

Predomunant Lypr shown heavy. Modifywg type shows Lgho (Shec
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~ame of Project:

wMETaimILE 4

Sheer 1 of 2
LOG OF BORING |

Texaco Refinery Expansion - Phase I  Increased Sour Crude Facilities

Coovenr, Lpuisiana

Tor: The M, W, Kellopg Company, Houston, Texas
Boring No. ___3 Soil Technician Harold Fisnin Date 18 & 19 Sepr. 1974
Ground Elev. 101.3 Datym _ Plaot Gr. Water Depth See Text
— TAMPLE DLPTR STRATLM - l 7 .,,A;DA_D
Samaie Denen — Fert Fert VISUAL CLASSIFICATION PENETRATION
ne srom | T From | Ta Tes1
1 0.0' 0.5 D.Dl 1.5 l Medium stiff brown silty tlay I
] J | (Cultivated Field) 1
2 2.SI J.OI 1.5] 3.5 ) Medium stiff ran & gray silty clay Ui:hl
l | shell fragments |
3 5.51 6.0 3.5] ?.Oi Medium stiff brown & gray clay w/sand |
I | l lavers & shell fragments o |
4 j B.SI 9.0' 7.D| l Medium stiff gray & tan clay |
s | 11.5 12.0] | 13.5] Ditro |
6 | 14,5l 15, . 13.5] 19.0! Stiff gray & tan clay w/silt pockers |
7 | 19.50 20.0] 19.0] 21.5| Medium sciff ran & gray silty clay |
. o l I | | I w/concretions l
B | 24,5 25.00 21,51 28,5 Sriff tan & gray clay w/concretions |
¢ ' 205 30.0l 28.5] 30.01 Very stiff tan & gray silty clay wich |
: ! i ! ! l conctrerions |
» 10 ¢ 32,50 35.0] 30,01 36.5! Stiff can & gray clay |
bl o 5 40,00 36.5] ' very stiff tan & gray clay w/some silt i
12 © w0 x50l i | - Ditto |
13 ' 9.5 50.0¢ ' 52.5 1 very stiff tan & gray clay w/fev clayey|
! ; : ! ! silt pockers | l
14 ¢ 56,5 55.0f 52.51 55.0| Stiff zan & gray clay w/silt pockezs |
t 13 ! os9.5 s0.0] $5.01 l s:i7f can & gray clay w/clavey silt !
f i ! l i l pockets & lavers [
i 16 | 64.5 65.0| [ | Ditto [
{17 ! ss5.9 0.0 [ 70.01 Ditto [
¥ 18 i 7.8 75.0| 70.0| { Stiff gray clay w/silt pockers & trace ( |
{ f [ | of tTeanic marter ‘ J

"Number iy Arsi codums indizstes number of biow of [40.{b hammer oronpec 30 (. frouired 1o senl 2an. O. D splnapoon sampier £ n,. Numoer »n
recond colump INCICE Loy AUMDe! of Drows of 140.1b, nammer topped JU in, required to Orrve 2-tn. Q. D aplispoon sampler | fL. alter seating 810

VHILL THIS LOC OF BORING IS CONSIDERED TO 8C REPRLSENTATIVE OF SUSSURFACE COV. CLAT
HTIONS AT ITS RESPLCTIVE LOCATION ON THE DATE SHOWN, IT IS NOT WA RARANTED THAT

Remarks: flant Cocrdinates:

OLPEH N 1T

st SAKD nUwpy
T 1S REFRESENTATIVE OF SUBSURFACLT CONDITIONS AT DTHER LOCATIONS AND TIMES / I:'. ' h.
- » v o
NB DDQ_l :-6 l 5 D . a @9
LI
/ L)

Pregominant 1ype shown heavy, ModJymg 1ype shown Light
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mMETAIMIE, LA

Sheet 2.of 2
LOG OF BORING

Texaco Refinery Expansion - Phase I, Increased Sour Crude Facilities

‘ame of Project: :
Convent, Louisizna

For: The M. W. Kellogg Company, Houston, Texas

—_—

Boring No.m_n_g_,i)sml Technician ‘Harold Finain — ~ Date ]-‘8 & 13 Sepr. 1570
Ground Elev. 101.3 Datum Plant - Gr. Water Depth __ See Text
SAMBLE DEPFTH STRATUM - . R
Sample Brets —Fent Fret VISUAL CLARSIFIEATION ’ PENETHATION
e, fem ] T From [ Te TEST
19 | 79.5 | B0O.O IF 83.5( Stiff gray clay w/silt pockers & trace | T
N l of organic marter l
20 FBA.S B5.0 53.5, ' Stiff gray clay w/trace of silt |
21 | 89.5{ %0.0 [ { stiff gray clay l
22 | 945} 95.0] | | Ditro |
23 | 99.5 floo.0 | | 100.0] Ditto |
| L l
b !
l ] l
| ] I
l I | | :
R S N B ! :
L ‘ P | |
: : ! ! | l
: | ! | | |
| | : l (
' : i | [ |
: i ' | ] i
) i é |
i - | | | ;
L : | ! J l
i ! | i | l
T T T
| ! J | | l
f | l | | !
l ! 1 i i | ||
T o meseeve momocs o e o T e e T et T e it ¢
WMILE THIS LOC OF BORING 135 CONSIUEREL TO BE REFRESENTATIVE OF SURSURYACL CON- ClAY sur SAND ULk

Plant Coordinares: N3D00, E6150

Remarks:

DITIONS 4T T8 NESPECTIVE LOCATIDN ON THE DATE sHOWN, IT IS NOT WARRANTED THAT e
1T 18 REPHESERTATIVE UF SUNSUKVACK CONDITIONS AT OTHER LOCATIONS AND TIMES, V v e o]

Predotminant typs shown heary. Modifying type shown Lint

‘(Shee:
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‘ame of Project:
Refinery Expansion, Phase 1I,

EUSTIS ENGINEERING COMPANY
SO anD FOUNDATION CONSULTANTS
METAIRID LA,

Texgco Inc.

Increased Sour Crude Facilities

Convent, Louisiana

For: Pullman Kellogg, Houston, Texas

Boring No.-125 ‘Seil Technician George Hardee : Date ___ 9 July 19?7 : :
Ground Elev. 101.56 Datum Plant Gr. Water Depth See Text 7
[ . samMril DIrTn .Hna‘rur[ rstambamD ' ///
rmale n..u — Fert Feer YISUAL CLASS(FICATION PENCTRATION
o From T from Yo TEST rd
1 [ 2. d- 2.5 0.0 Stiff tan & gray clay w/clayey silt ‘
l layers |
g 5.0! 5.5 5.5 Ditto |
3 8.0' B.Sl 5.5 S5ofc to medium stiff tanm & gray l
| | l fissured clayrw/silt pockets |
¢ | 11.0/ 11.5} | Ditto J
5 | 14.0 14.5] 16.0 | Ditto |
6 [ 180l lB.STrlﬁ.Di 24.0| Sofc gray & tan clay w/concretions i
7 1 2.0 25-51 26.0] 26.5] Very stiff tan & gray siley clay vith |
i 5 | l ] clayey silrt pockets 41
g | 28.0 28.5{ 26.51 E Stiff tan & gray clay w/silt pockets | }E
| 9 i 33.0 33.5! i 57.01 Ditte ! 1T
Yag b ozg.0 38.50 37.0! | Stiff to very stiff tan & gray i J;
L, i ! ! l fissured clay ] l ]
P L3.0 ¢3.5] i | Stiff to very stiff tan & gray fissured
| ! | ‘tlay w/silt pockets : ]
12 Z2.0 BN ? 50.01 Stiff tn very stiff tan & gray fissured A;J
' i I | clay i !
A | P
R R R R | )
l | : I | ]
T : |
R |
T T T i i
I I N R |
L1 [ | ] _
o tanime et aves i of oy of 1497 mamne: Arapeed J0 e TAGMIeE o aroct Fm0 B, sphikpaen a1 . sfrr mstons
HILL THIS LOC OF RORINC |5 CONSIDERED TO BE REPRESLNTATIVE OF SUBSURFACE CON. i3 SAND T 1T53
7 15 HEVRESINTATIVE OF SURSUKIACE LORDITIONS AT OTHAA LOCATIONS aNo Vikbe v -
Remarks: _ _ECTing Coordinates: .:.:.'

N2€50;

6160,

!‘rn.ﬁmnnt typs abown bavy, Modifymg type abown beht
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EUSTIS ENGINEERING COMPANY
CONSULTING FOUNDATION INGINCERS

( NIW ORLLIAND. LA

LOG OF BORING

Texaco Incorporated - Louisians Plant

Numt of Project:
Union, St. James Parish, Loulsiena

Bechtal Corporation, San Francisco, Califoraie

Yor:
Boring No._€E:2 _ Soll Techaicten Dick Toups _ Daty 12 Hovember 1964
Ground Elev._ 183 Datum HSL Gr. Water Depth__Ses Text
S il e i -
- P L toom T . . , Post
0.0) 1.5)] Plowed Field
1 2.5 0] 1.5 Medium stiff brovn & grsy silty clay
2 5.5 6.0 8.0 Ditte
3 B.5)] 9.0f 8.0] 11.0] Soft gray & tan clay
4 11.5] 12,0} 11,0 Stiff gray & tan clay w/trace of silt
5 14.5] 15.0 17.¢ Ditto
6 19.5( 20.01 17.0f 22_.5) Very sciff gray & tan silty clay
. ? 22.5{ 23,0/ 22.5 Medium stiff tan & gray silty clay
w/clayey silt layers
k 8 26,5 25.0 27.0 Ditto .
9 29.5 30.0] 27.0 Stiff tsn & gray clay w/siity clay E
layers & concretions ;
10 34 .50 35.0 35.0 Ditto ;
i1 }9.5 40.0{f 35.0 Very sciff light gray & tan clay with B
some 8ilt 5 silt laysrs
i2 Lh 5145 .0 47.0 Ditto
13 49 .5 50,0 47,0 Very stiff tan & gray clay w/faw con-
cretions
14 56 . 5§ 55,08 $6.5| Vary stiff ran & gray clay w/tracs of
silt
13 53 8% 60,0 56,851 60,0{ Sciff can & gray stlty clay w/lfev silt
layers
’NO‘I‘E: Borihg locjted af Cocrdinstes: K 3288.27, E J151.5.

. Wombnr of bewy of 130 B binaa dvepped B ln rquicnd & dotvg | B wpiiopeip tengint | R olwe PRom bing griven ¥ In
Lay [ 118 ARy

@ RN

10

20

30

50

hd-uh-"-?hq. Malelymy O sws Rt

59
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EUSTIS ENGINEERING COMPANY
COMNMSULTING FOUNDATION EINGINEERS

NEW ONLEANS, LA

LOG OF BORING

,O

N\

Nama of Projet: Texaco Incorpotated - Lloulsiana Plant 10
Union, St. James Parish, Loulsiana ]
For: Bechtel Corporstion, San Franctsco, Californias ] o
Boring No.CE-3 Soil Technicfan Dick Toups Deta_l2 Novenber 1964 s ﬂ“
Ground Elev 15.3 Datum MSL Gr. Watar Depth__See_Text 20 oyt
——— ..:":\-’l“‘ Nnn':;ntul — _=-
el Y [ Trom T . Vet //:
0.0 1.0) Plowed Flaid
1 2.5 3.0] 1.0 ¥edium stiff browa & gray clay ]4) /
2 | s.5] s.0 7.0 Dirto . 7
k| 8.5) s.0l 7.0 Medium stiff gray & tan clay V
4 11.51 12.0 12.0 Ditto )
5 14.5) 15,0] 12,0 16,0 Sclff tan & gray sllcy clay 4D
& 17.01 17.5} 16.0] 19.5] Soft tan & gray siley clay
7 19.5( 20.0f 19.5 Stiff to very stiff tan & gray clay
8 21.0] 21.5 Ditta
9 24 .5 25,0 25.0 Ditro 1)
10 29.5} 30.0] 25.0 32.5) Very stiff brown & gray ciay w/silt :‘:
l pockers ;
11 | 36.5] 35.0] 32.5| 38.0| Very stiff tan & gray clay =
12 | 39.5] «0.0] 38.0] 41.5] seiff can & gray siley clay E 6
13 i ae.s| 5.0 bl,S] Stiff van & gray fissured clasy
14 l ¢9.5| s0.0 51.5] Sediff tan & gray fissured clay w/trace )
I i of silt
15 ' S&.S! 55.0] 51.5) 57.0 Stiff tan & gray clay w/silt layers -
16 | sﬂ_so.o 57.0] 60.0| Stiff can & gray silty clay
' 4
I
- -
l -
T
j NOTE:| Borfng lodated Jt Coordinates: N 2688.2, E 3152.5, _
Numlor of Hawy of |38 53 hameer ruppad 6 . roqetrnf be 8rs 3 10, spdl-spemn saiopiet ) 1 Blver Nirel Mg Srived 8 W
R-!mfkl: CLary st 171 ] ] d
/ ewv e
cease
cae

Frodpmbogid ¢ shons ev), Medifyrag Cror seren kel

60
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EUSTIS ENGINEERING COMPANY
CONSULTING FOUNDATION INGINLLIRS
NIW ORLEANS. LA

LOG OF BORING

Texaco Incorporated - Loulsians Plant

Name of Project:
Unlon, St. Jemey Parish, louvisians

For: Ddechtel Corporatiom,

San Francisco, California

Boring No._CB=8 _ So{l Technicien._ _ F. Q. Bragx  _ Detel December 1964

Ground Elev. 9.6 Datum MSL Gr. Water Depth_See_Text
. ..:.:\:- ] "":l‘ TR vrruat SamraxTren ..:
- Fesm . frem Te Yot
0.0/ 1.5 Plowed Fileld
1 2.5 3.0 1.5 . Mediun stiff tan & gray clay
2 5.5 6.0 7.0 ' Ditto '
3 8.5| 9.0f ?7.0f 10.0f Stiff tan & gray clay
4 IL.51 12.0{ 10.0 | Hediwm stiff tan & gray silty clay
s | 16.5] 15.0 Medium stiff tan & gray silty clay
! L ulcbncretlom
6 19.5I 20.0 23.0 Ditre
24.5] 25.01 23.0) 27.0{ Very stiff tan & gray clay
{ 8 | 29.5| 30.0f 27.0{ 32.0] Stiff tan & gray clay
| 9 | 3a.sl 35.0f 32.0 Very stiff tan & gray clay
10 39.5] 40.0 42 .0 Ditto
11 b, 5] 45,07 42.0] 48.D) Stiff tan & gray fissured clay
12 49.5 50.0| 48.0| 51.0| Medium compact tan & gray sandy sile
1] T 54.5 55.0| 51.¢ Stiff tan & gray clay w/concretions
14 ] 59.5 60.04 Ditto
15 | 64.5 65.0 66.0] Stiff tan & pray clay
16 : 69.50 70.0] 66.0 Stiff gray clay w/trace organic matter
17 74N 15.0 Ditte
18 79.5% 80.0 83.0] Stiff gray clay
19 84.5 8.0 33.0 Stiff greenish-gray clay w/concretions
20 89.5 %0. 52.0| Sciff greenishegray clay w/sand lenses
21 94,8 95.00 92,0 97.0] Med{ium compact gray clayey stic w/stlt
sand lenses
22 99.5 100.0f 97.0[100.0} St{ff gray clay w/silty sand lenses
J0TE: J Borigg locited ay Coordinates: N 2488.1, E 5802.5.
N uner of Sows of 14 I Maaney drvvpad M . rauired w gave 100, apliiagrme et | L slier Tl bring dieen § la
fiemarks: Ly hoiehd e
e 0
/ [
LI N )

Pridoniossd type showh beevy. Meodfriag U thewn Hohs,

6l

DEITH IN FRbT,

10

3

L=
<

|5

i

W
[=]

100

N
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EUSTIS ENGINEERING COMPANY 0
. CONSULTING FOUNDATION ENGINKERS g
NEW ORLLANS. LA
LOG OF BORING
( Name of Project: Texace Incorporated = Loulsians Plaat 10
Union, St. Jasmes Papish, Lloulsiana
For: Bechte) Corporstion, San Francisco, Callfornis
Boring No. €B-9 _ So{] Techntcian F, 0, Bragg Date 11 November 1964
Ground Elev. 13.4 Datum MSL Gr. Water Depth__See Text 20
gl “:::‘.:"‘: '::"'::":' YIRUAL CLASMIFICATION -:r.::‘ A
0.0] 1.0 Ploved Field -'7
! 2.5/ 3.0 1.0 0| Very stiff can & gray sfity clay with 32_/
trace of organic matter ' " /
2 55 60| 4.0 Stiff tan & gray clay _1/
3 8.5] %.0 Ditto. /
4 | 11.5) 12.0 Diteo a_g_'/
5 | 16.5] 15.0 16.0 Ditto A
6 19.5} 20.0] 16.0) 23.0 | Soft tan & gray silty clay _‘,7//
7 24.5| 25.0| 23.0 Seiff to very stiff tan & gray clay
. B 29.5{ 30.0 Stiff to very stiff tan & gray clay R 52_%
w/silt pockets E /
L g 34 .5) 35.0 Dicro x -
10 39.5{ &0.0 43.0 Ditto x %
11 Wb 51 45.0] 41.0 Vary stiff tan & gray clay E B&é
12 49.5{ 50.0 Ditto /1‘
13 54.5| 55.0 Very stiff tan & gray clay w/stlt
pockats l
14 | 49.s] s0.0 62.0 | Very stiff tan & grey clay 70 433
15 | 64.5 65.0] 62,0/ 67.0 ] Mediuw stiff tan & gray silry clay (777
v/sand lenses A
16 69.5] 70.0f 67.0] 71.0) Medium compact tap sandy silt w/sand
layers 80,
17 6.5 75.0{ 71.0| 75.0] St1ff gray clay w/sard lenses
: —
NOTE:| Borfng lochted st Coordinates: N 2088,2, E 3132.5. —
Meviof of dows of 1M B bovat Sroppat B6 W rupyived 5 Setvn | B wfwnet smiier E R 3 Mvag Dovag dreves B M
Rl’.‘.’.'.n].f.l": tLay X wnt Akl i
. -0 8
// i

62

LR Y
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~

EUSTIS ENGINEERING COMPANY o
COMBULTING FOUNDATION INGINLEAS rito
NEW ORLEANS. LA
LOG OF BORING -
Name of Project: Texaco _Incorporsted = Louislans Plant 07 /':
Union, St. Jemap Farish, Lloulsiana
For: Bechtel Corporstion, San Francisce, Cal{formias
Boring No. 53-18 5011 Technicisn Dick Toups Dats 1l Bovember 1964 ]
Ground Bev, 12.0 Detum BSL___ _ Gr. Water Depth_See Text 20
3 W -
boarte b-:-:‘la ':um YIONAL SLABKPIA TR -::- d
bt Frew L Ll T Feut /
0.0 1.5| Plowsd Fleld /
t 2.5 20f 1.9 Med{um sciff browa & grey sility clay 30 (/70
2 | s.5| 6.0 7.5 pitto Y
/7
3 8.5 9.0f 7.5]10,0}5¢iff tan & gray clay 3
4 11.5) 12.0] 10,0 S5tiff tan & gray silty clay
s | 14.5] 15.0 Dicto 40 /
6 17.5] 18.0 Ditto /
7 19.5] 20.0 24,0 Ditto N
8 264.,5] 25.0) 24,0/ 27,5 | Stiff van & gray clay v/concretions - /
9 27.5| 28.0{ 27.5 )| 29.5 | Stiff tan & gray silty clay o 59_/
10 29.5] 30.0] 29.5{ 32,0 Very stiff tan & gray clay w/tracas of : /
L]
sile i ' z _/
11 | 34.s| 3.0 32.0 Stiff tan & gray clay = /e
12 39.5] 40.0 Ditto E 60
13 44 5] 45.0 Ditro
14 49,51 50.0 Ditco -
15 sa.5] 55.0 57.5) St1ff tan & gray clay w/silt layers
16 59.5]70.0 57.5{ 0.0 | Hedium compact tan & gray clayey silc —
] ;
q
-
!
NOTE:] Borihg lochted at Coordinstes: N 2088.2, E 4102.5. _
Woraber of Biows of 160 I Mammer Sropped 3 b, roquired 10 Grive | M spdibapess mampier | R aliee Ared hring @rieve § b
R-ewh‘ CLAY sy rand
LI X ;
* e
/ [ BN

Frodomiessl 1 cen byery  Meadil)ing (hpr sown Saghs,
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EUSTIS ENGINEERING COMPANY 0
. CONSULTING FOUNDATION [NGINLERS
NEW ORLEANS, LA
LOG OF BORING
L Name of Project: Texaco Incorporated « Louvisiana Plant 10
Union, St. Jomecs Perish, Louisiana { /]
~ For: Bechtel Corporation, San Francizco, Callfornia ; J:’
Boring No. CB-11 54i1 Technicisn Dick Toups Datgll November 1964 "
Ground Eev. 10.0 Datum MSL Gr. Water Depth___See Text 20
oo .'::.-:\:-‘ »y "l'::ufﬂﬁ AL CCastiraCaTIE .::- ‘
Be. From 1= Frem Te Font
1 2.5 2.01 0.0 4.5] Stiff brown & gray clay -/
Z 5.5 6.0/ 4.5 Medjum stiff gray & tan clay Ao /
3| 85| 9.0 it.0] Ditto ] //5
4 11.5) 12.0f 11.0 Stiff tan & gray silty clay /
5 14.5+ 15.0 15.0 Ditto -/
6 -1’7& 18,0/ 15.0] 17.0] Medfum stiff tan & gray silry clay 40 /4
7 | 19.5] 20.0{ 17,0} 23.0) Stiff van & gray clay -:;
B 26.5) 25.0| 23.0 Very sciff tan & gray clay w/trace of I"‘"H
silt
s | 29.5] 30.0 32.0 Ditto . 50,
. 10 3&.5! 35.0] 32.0 Stiff can & gray clay E
L 11| 9.5 40.0 40.0 Ditto ; -
' 12 | 46.50 45.0] 40.0] 45.0| Medtum sciff tan & gray silty clay z
J ' w/alle layers E 60
13 | 49.5] s0.0] 5.0 Stiff tan & gray fisaured clay
14 54.5| 55.0 Stiff tan & gray fissured clay w/con- -
crel.:io'nn ]
15 | 595 0.0/ Ditto 0 /
g | 5&.5i £5.0 66.5] Stiff van & gray fissured clay w/sile > A
l _pockets & layers / 'A
17 69.5! 70,00 66.5] 72.0] Medium stiff dark gray clay w/organie )
matter & sand pockety 8_0_
18~ 74.5 75.00 72.0] 75.0| Stiff graenish-gray clay
'T:ORilori hg locdted st Coordinates: N 2088.2, E 4B52.5, -
Wumbrt of Wiown of 1 B himeer fropped B la reqaired s d7fvs | T opifi-ceah mmeler | A WUy T Brtng griveen § I
Remarks: cLav (118 4 nang y
/ [ BN BN ]
. LN I
cee

/

Q
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EUSTIS ENGINEERING COMPANY 0
CONSULTING FOUNDATION EINGINIERS T |
. NIW ORLEANS. LA
LOG OF BORING Sheet | of 2 -
( Name of Project: Texaco Incorporated - loulsians Plant 10
Union, St. James Parish, Louisiana -
For: Bechtel Corporation, San Frencisco, Californla
Boring No, CB=15_ Soil Technician_ . F. O. Bragg Date 16-17 Hov. 1964 R
Ground Elev._ 11.3 Datum HSL Gr. Water Depth__Sce Text zd
samPiLE Mrta sTRATUS S
u-.-h ":m—'-: — Fro - YIBVAL CLARITICATIOE 'r; /
0.0] 1.0 |Plowed Fleld 7 A
1 2.5] 3.0] 1.0 Stiff browm & pray silty clay 30 V
2 | s.5] 6.0 7.0 Ditto "—/
3 g.5] 9.0l 7.0 Medium stiff tan & pray clay
|« | nsjizo 12.0 Ditto -/
5 14,54 15.0] 12.0/19.0 Very soft can & pray silty clay L_O_/
6 19.5] 20.01 19.0 Stiff ran & gray clay /
7 264.5) 25,0 27.0 ) Stiff ran & gray clay _/
8 29.5) 30.0| 27 .0 Very stiff tan & gray clay
9 34.5] 35,0 Very stiff tan & pray clay w/silg = 59_/
. __pockets ‘: /
Q 10 | 39.5] 40.0 43.0 Ditto " _/
11 i 51 45.01 &3.0 Very stiff tan & gray clay ? /
12 | 49.5] 50.0 Ditto 5§ 6ok /4
13 | 34.5] s5.0 59.5 { Very stiff tan & gray clay w/silt /
.I pockets . i - /
14 | 59,51 60.0] 59.5 Very stiff tan & gray clay 7
15 ’ 64 5' 65.0 65,0 Ditte 72_'/
16 69.5] 70.0] 66.0 Stiff dark gray clay /
17_] 76.5] 15.0 77.0 Ditto i
18 | 719.3| 80.0} 77.0 Stiff gray clay ]
i9 84.5] 85.0 Ditto 8L/
20 1 89.5] 90.0 Stiff gray clay w/sile lenses /
21 I 94.5] 95.0 99.0 Ditto _‘/
22 ' 99.00100.5] 99.0 Hedfum dense gray silty sand ‘s /
2310351050 107.0 Diteo 21 9&/
Twates ol Bivwy of 100 B Samowr Sreppd M I Fuirel 4 Give § ba. spttapmme mmpher | R ofter N bedag freees 4 W
Pemarks:_First number i{n ¢olumn headed "Blows per Ciav sy same _‘/
Foot” indicates the numbcer of biows required to / ::: . /
scat splitspoon sampler firsc 6 inches, / e 100 Koy 4
- e e

@
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EUSTIS ENGINEERING COMPANY
CONSULTING FOUNDATION ENGINLEERS
NEW ORLLANS. LA

LOG OF BCRING

Louisisna Plant

Sheet 2 of 2

Texaco Incorporated -

Name of Project:
Union, St. Jamcs Parish, Louis{ana

San Francisco, Californis

100

i
-

e
w

1

110

NN

For: Becheel Corporation, /
. -
" Borng NoEBZ15 _ Soil Techaician F, O. Bragg Datel6-17 Nov. 1964
(conc'd) MSL
Ground Elev, 1.3 Datum Gr. Water Depth See Text 120
samrLl bIrta stnatum - = /
I:"' Soors — ool i YiBUAL CLabMIFICATION :
bl Frpm } Ts Feom Ts Fout
. | 108.5[ 110.0i 107.0 Very stiff pray & tan clay > 16 /
-5 | sl s.o | Ditero 130/
26 | 115.50120.0 l121.0 Ditto /4
T =
A , 124 .50 125 0l 121.0 Very stiff pray clav v/sile lensas '//
28 11295 130.0] 132.0 pireo /
29 4 lJL.S.! 135.0! 132.0 Seiff dark gray clay 140 A
39 1395 160.0] 61,0 Ditto ,//
i L
31 | 144 ,5: 1450l 141.0 Very stiff gray clay w/silt lenses '_/
32 1149 50 150,0 l150.0 Ditto /
i ! ) R A
L l
[ z
— :
ll — 5
{
S
—
}
} .
H 1
! | —
!
:0TE: | Borimg lochted at Coordinates: N 1688,2, E 4402.5, —
L oblevg of JHIF Moy Srepped M ia trquered 8 S71r8 3 W nglil-sgmed Spiughit | 1 81ssr Tirw Desng driven §
Femaran:_ First number in column headcd "Blows per Crav LY sand N
___Foot” indicates the number of blows required to W :::
[ B N J

__se.D splitspoon sampler first 6 inches,

QU
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N\

Nama of Projecte

Texa

EUST!IS ENGINEERING COMPANY
CONSULTIRG POUNDATION ENCINEERS
NEW ORLEANS. LA

LOG OF BORING

¢o Incorporated - Llouis{sna Flant

Uni

en, St. Jamcs Parish, Louisiena

Beche

e! Corporatiom,

San Francizeo, California

Roring No._CB-36 Soil Technictan _F. 0, Bragx

Ground Flev. 15.2 Datura MSL Gr. Water Depth_See Text
sammi BERTo- ATRATVE — 20
Somets | Beeit — Fout ol VISUAL CLASKYIEATION i
. trem ] le e Post
1 2.5 3.0 0.0 Medivm stiff can & gray clay
2 5.5 6.0 7.0 Ditte MI
D —
3 8.5 9.0] 7.0 Stiff tan & gray clay 3 /
4 11.5f 12.0 T 13.0 Ditto _./
5 -16.5! 13.0] 13.0 Medium stiff tan & gray »ilty clay /
6 | 19.5] 20.0 Ditto _/
1 [}
7 ) 2.5) 25,0 22,0 Ditto /
8 29.5! 30,0] 27.0 Sciff to very stiff can & gray clay ..4/
9 1 34,5 35.0 Dicte -
10 39,5 40,0 Dirte > 50
=
. 111 26.5) 45,0 Difso z /
( 12 1 a9 sl so.0 Stiff to yery sr{ff tan & gray clay = _1/
. ﬁ" v/sandy silt laver F /
13 | se.s) ss.ol Ditto 2 0 —
14 | s9.s] 0.0l |60.0 Dices |
! i i
j e
] ]
|
[ | [ —
I 1
[ L} i 1
IL 1 ]1 _
|
! %0TZ: | Borin: lochted ab Coordinates: N 1838.2, E 2352.5. —
N, hor o Biemr of 108 J) bormor drvpendt M 1 eguired 20 4090 § 0. seil.cpeess npmpler § N aber T Brng dherh 4 W
Remarks: fLav " ung
) " " a .
/ L3 N

Date 27 & 30 November 1964 |

|

10 "/

Frefdomiaggs 1ps shews heer)  Jedidying e vhoos babs,
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EUSTIS ENGINEERING COMPANY
COMSULTING FOuUNDATION [NCINELRS
NEW ORLEANS, LA

. LOG OF BORING

Texaco Incotporated - loulsians Planc

’ Name of Project:
L Unfon, Sct. Jomcs Parish, Loulsiana
For: Bechtel Corporation, Sam Francisco, Califoranis
Boring No._F2 =1 Soil Technic{an _J: A Schexnayder Datg 31 Decembar 1964
Ground Elev. 8,2 . Datum MSL Gr. Water Depth_See Text
e e -
1 .51 2.0 0.0 Medfum aCtff cray & can clay w/trace
of organic mateer
2 5.5 6.0 6.0 Ditro
3 8.5 - 9.9] 6.0{ 9.5] Stiff tan & gray clay v/a{lt lensas
4 11.5 12.0f 9.5 Medium sciff tan & gray silty clay
s | e8] 15.0 16.5 Ditto
6 19.5] 20.0{ 15.5 Very stiff tan & gray clay w/sile
7 | 2.5 25.0] Very ditto
8 | 29.5] 30.0} Ditto -
1 9 | 3%.5 35.0 35.0) Ditte _ i

|

NTE : BarJing lot
:p'--br of Licwy of (i1 1B hicimat Srapped 3 M pequired b6 4rive § W mdlomead samplar | fy. aFier Ned being Stivem § W8
cLay L1119 §

Pemarus:
[ 2n N ]
/ [ )

l
?
i
t
I
I
J .

bared .*}r Coordinates: N 380D, E 7000

o

DEFTH N rEpT,

30—~

4
N

N

10

20

NN

4 5—s

Frodmmiesst t)pr shwwt beavry. Halifjing 1 sbeon lght
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EUSTIS ENGINLCERING COMPANY
CONSULTING FOUNDATION InGINEERS
NEW ONLEANS, LA

LOG OF BORING

Texaco Incorporated - Louisiana Plant

Name of Proieet:

DEITIL N Phep, -

L Union, St. Jamcs Parish, Loulsians
For: Bechtel Corperation, San Francisce, California
Boring No. _FB-2 _ Soft Technictan___ ¥ 0. Prigy Date 29 December 1964
Ground Elev. 1.2 Datum HSL Cr. Water Depth_See Texr
N S-S Rt ke vouat Eos s seaTame .
- Tren T Town e ot
0,0; 1.0 Plowed field
1 .2.58) 3.0 1.0 Mediunm stiff gray & tan clay
2 5.5} 6.0 : Ditco
b 8.5 g.0 "10.5 Ditto
4 11.5| 12.0' 10.51 13.5 | Medium stiff gray & tan silcy clay
s | 1a.5( 15.0[ 13.5] 17.0] soft tan & gray siley clay
6 19.5 20.0’ 17.0] 22,0 | Medium stiff tan & gray ailty clay
7 25.5] 25.0] 22.0 Very stiff tan & gray clay
T w/concretions
8 29.5] 30.0 ﬁI.O Dicto
|| g | 3¢.5] 35.0] 32.00 35.0 Se1ff can & gray fissured clay
i l
| [
I
!
!
i
L::TILJ.: P.An; loéatcd :J: Coordinates: N 3800, E 7950 l
Saazzaf 7 dews of 108 I Dhakawd drvppul M I8 toywirad @ drive 1 I8 epblicepeve sampiar | R divet N being drives & m
Renmaruas; CLav LY and
) L I
*
/ « e

Prodowioaty ) pr shorog heuvy, Mmiifjmg Lypn s—bon sl

69
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Name of Project:

EUSTIS ENGINLCERING COMPANY
CONSULTING FOUNDATION ENGINILRS

Texacoe [ncorporatoed -

NEW OMLEANS. LA

LOG OF BORING

Louisiana Plantg

Lovisiana

[

NN

10

Union, St. Jomcs larish, /
For: Beehtel Corporation, San Francisco, California
Borsng No..EB=3 _ Soil Tcehnician E: O- Bragg Date 30 Dececber 1964
Ground Elev. 8.5 Datum MSL Gr. Water Depth_Sce Text
Tanel BCFIN btRATUS | P 20 /
Fh-pl- Desth = Ferl Fort YIBUAL ELASMIFICATION i /
-, frgm ‘,71" frem E Te Fam /
.ol 1.0 lCompnc; road fill {clay} /
1) 28f 10310 Sriff rray & tan glay " /
2 5.5/ 6.0 I Ditto —1
1| 8.5]9.0 {105  Dicro J |
41 11.5}1 12.0 10.5' Soft tan & gray silty clay
5 14.5] 15.0 ]17.5 Ditto 40
& { 19.5 20.0] 17.5 Stiff tan & gsray clay -
7| 2.5] 25.0 Ditto _
8| 29.5! 30.0 [32.01 Ditto
4 9| 3a.5] 35.0 32,01 35.0 { Medium hard ran & gray fissured clay s
1 l I :“:
1 -
] -— ~
i =
c
| i g ]
!
j —
T
| —
[ l | B
| !
[ NCiZi: Borjng lodated a: Coordinates: N 2850, E 7300 _
" Rvabar 5f Baws W F40 I Rty Srapped M I8, renwitag W 47170 T I8 suiitnpesn sampior | h atiev Nrw bring dnves § i
Remarks: Cuarv T sane
' * 0 e
B N
[ BN B ]
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Name of Project:
Refinery Expansion, Phase II, Iacreased Sour Crude Facilities

LOG OF BORING

EUSTIS ENGINEERING COMPANY |

SOML AMD FOUNDATION CONBULTANTE
EITAINE LA

Texaco Inec.

Convent, Louisians

Pullasn Kslleogg, BHoustom, Texas

For:
Boring No. 12%___ Soil Techaician GCaorye Hardes Date 3 July 1977 7
Ground Elev. 101.96 Datom _ Plont Gr. Watar Depth _Ses Text 208
T
M.-:t"- um’l.:nrun ~EFTANDARD
T T T AL CaspncaTe PN %
1 2.4 2.4 0.0 Stiff tan & gray clay w/clayey sile ™
layars my
2| s.o s.s 5.5 Ditto '—/
3 8.0 8.5 5.5 Soft to wedium stiff tan & gray /
fissured clay w/oilt pockats R
4 11.0{ 11.5 Diteo 44
5 | 16.0 14.5 16.0 Ditto '—/
6 | 18.0 18.5( 16.0| 24.0]| Soft gray & tan clay w/coocrations %
7 24,0{ 24.5| 24,0 26.5| Very stiff tan & gray silty clay with -—’///”
clayey silt pockets LOA
8 28.00 28,5| 26.5 Stiff tun & gray clay v/silc pockets b
33.0 33,5 37.0/! Ditto :
10 38.0 38.5 37.0 ) Stiff to very stiff tan & gray i é 7
fissured clay o
11 43.d 43.5 Stiff to very stiff tap & gray fissured
clay w/silt pockets
12 48.0 48.5 50.0| Stiff to very stiff tan & gray fissured ]
clay ’ ]

WRILE TRLE LOG OF BORING 1J CONKIDERED TO BE REPRAESANTAT)
DITIONE AT FTE RERPRCTIVE LOCATION ON THE DATE SHOWW_[T I NOT WaARKANTLD THAT

IT 1 RLFREBENTATIVE OF BUBSURFPACE CONLITIONG AT OTHER LOCATIONS AND TINER %

N2650;

Bemarks

Boring Coordinates:

*Numbor 1 hrpt cohuma ivdics ey aymber of blows of 140-1h. bamaner drupped 10 i reguired ts sant 2. 0. D splitaposa sampler 6 8 Number w
. wacond cwiiny indicuise aumbet of biows of 160.10. hammer drepped 30 A, recuited 10 dnve 1., O, D. splitapeca sampler | fu after moting § i

VE OF FURTURFACE Chly LAY mr

E6160.

Anp wmmn

72
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( Subsoll Investigation
Texaco Incorporated
Louisiana Plant
Union, St. James Parish, Louisisna
Fot: Bechrel Corporation, San Francisco, Califormis
SUMMARY OF LABORATORY TEST RESULTS
BORING CB-2
Unconfined
Sio- Depth Water Demt,ty Compressive
ple in Content  1lbs./Cu.rr. Strengch
Ko, Ft. Classificacion Percent Dry Wer Lbs /Sq.Ft
1 2,5 Medium stiff brown & gray .l 86.0 113.6 1240
siity clay .
2 5.5 Ditro 5.4 84,6 114.3 1225
3 8.5 Soft gray & tan clay 42.3 78.3 111.4 870
4 11.5 Stiff gray & tan clay n.1 90.0 118.9 2B05-
5 14.5 DPitto 30.8 91.4 119.6 2835
6 19.5 Very stiff gray & tao silty clay 24.1 101.6 26,1 4828
7 22.5 Medium stiff gray & tan silcy 30.2 92.6 120.6 1745
clay .
8 24.5 Pitto 310 91.4 119.7 1105
9 9.5 Sciff ran & gray clay w/con- 27.3 96.6 122.0 3055
crations
10 345 Dicto 36.2 85.6 116.6 2520
BORING CB-3
1 2.5 Stiff can & gray silty clay 269 94.8 120.3 3065
2 5.5 Medium sciff ran & gray clay 36.0 84.1 114.4 1585
3 8.5 Dicco 3.0 88.6 117.8 1675
4 11.5 Ditto 36.2 84.6 118.2 1695
5 14.5 Sciff gray & tan clay 273 97.1 123.6 2515
6 19.5 Soft gray & tan silty clay 31,0 91.4 11%9.7 720
7 24.5 Stiff tan & gray clay 26,6 1014 126.1 2565
8 29.5 Ditto 30,5 93.2 121.6 J9Ls
9 3465 Very stiff tan & gray clay 19.3  110.6 119.3 8750
) EWETIa l'l‘:lll'..lﬂo COmMPany

73
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Sam-
ple

v

o [y ¥

=]

@~y

10
11
12
13
14
15

16 .

Subsoi}] Invcetigstiom
Texaco Incorporated

Loulz1iana Plant
Union, St. James Parish,

For:* Bechtel Corporationm,

SUMMARY OF LABORATORY TIST RESULTS

Lovisfans

Sen Francisco, Californis

BORINC C3-5

Depth
in
ft. Classification
2.5 Medium stiff browm &
gray clay
5.5 Dicte
8.5 Madium stiff gray & tan
clay
11.5 Dicto
14.5 Stiff tan & gray silcy
clay
17.0 Soft tap & gray silcy
clay
19.5 Stiff tan & gray clay
21.0 Dicco
245 Very stiff tan & gray
clay
29.5 St{ff brown & gray
clay w/silt pockats
34.5 Very stiff tan & gray
clay .
9.5 Stiff tan & gray ailty
clay
44 .5 Stiff can & gray fias-
sured clay
45.5 Medium sciff tan & gray
fissured clay
56.5 Stiff tan & gray clay
w/silt layers
59.5 Sti{ff tan & gray silty

clay

Water
Content

Percent

35.3

36.7
21.5
24.5

2.0

Density
Lbs, /Cu Ft,

21> 4
85.2

91.5

86.8

101.2

'99.8

T3
115.3

113.7
i17.3

121.1

126.7

124.8
130.4
126.8
128.2
116.7
131.0
126.1
120.8
117.9
127.1
126.2

Uaconfined

Coupressive
Strength

Lbs./Sq.ret,
1955

- 1360
1650

1810
2795

785
2595
2260
4825
31s0
6835
3325
3260
1560
2765

3063

Atterberg
Limite
L
57 -28 29
76 22 '54

13
o4

30
39
a1

69

36

74

EUSTI) ERQIHEERING COwPanTY
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10
11

12
13
14
15
16
17
18
19
20

21

22

Subsoi] Investd

gatiom

Texaco Incorporated

louisians Pl
Unien,

St. Jamcs Porish,

Louisians

Yor: DBDechtel Corpotation, Sasn Francisco, Californis

SUMMARY OF LABORATORY TEST RESULTS

. BORING CB-8

Depth Water
in Content
Fe, Claxsification Percent
2.5 Medium stiff can & gray 38.9

clay
5.5 Ditto 41.6
8.5 Stiff tan & gray clay 42.3

11.5 Medium stiff tan & gray 30.5

silcy clay

14.5 Medium stiff gray & tan 25,8

siley clay w/small
concretions

19.5 Diceo 23.4

24.5 Very sti{ff can & gray 24,2

clay

29.5 Sciff van & gray clay 3.2

34.5 Very stiff tan & gray 6.1

clay

39.5 Dicto 30.3

445 Stiff tan & gray fis- 3.8

~ sured clay

49.5 Medium compact tan & 29.5

gray sandy »silt

54.5 Stiff tan & gray clay 40.1

v/concretions

59.5 Ditto 38,2
64.5 Stiff tan & gray clay 3.7

69.5 Sciff gray clay w/trace 40,9

of organic matter

74.5 " Diteo 38.0

79.5 Stiff gray clay 36.4

84.5 Stiff greenish-gray 23.0

clay w/concretions

89.5%5 Sctiff greenish-gray clay 27.9

v/sand lenses

94.5 Medium compact gray 26.2

clayey silec w/siley
sand lenses
99.5 Stiff gray clay vith 3t.9

silty sand lenses
* Quick Triaxial Shear Test,

f~Angle of internal friction; c=Cohesion in pounds per sq. fc,

Density
Lbs,/Cu.Ft.

By  Met
83.0 115.3

112.7
112.7
122.,9

123.4

128.0
126.1

118.5
125.1

121.7
115.1

123.5

- -

114.7
117.3
113.0

82,9
87.1
80.2

117.7
117.7
125.0

85.3
86.3
101.6

96.9 123.9

99.6 125.4

94.1 124.1

Uoconfined

Compressive

Strength

Lbs./Sq.rt,
1345

1255

2015
1695

1115

1495
5530

2385
5350

4305
2140

p=i® celisw

2740
21%0
2145
2600
3040
3770
2485

p=0° c=585%

2210

L

Atterberg
Limics
PL

27

PT

&6 kL)

82 24 58

SUBYIR ENOINEENING COMPALAT

PRVl SF . ANV DN SQIERreS
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Subsoil Inveatigetion
Texace Incorporated

Louisiasna Plant

Union,

For: Mechtel Corporation,

S5¢, Jamcw Parisk,

Loufsians

San Francisco, California

SUMMARY OF LABORATORY TLST RESULIS

BORING CB-9
Depth Water
in Content
Fr. Classificatfion Percent
2.5 Very stiff tan & gray silty 25 .4
clay
5.5 St{ff tan & gray clay Jo.7
8.5 Ditto 30.7
11.5 Ditto 6.8
14.5 Ditto 27.1
19.5 Soft tan & gray silty clay 32,8
24.5 Very stiff tan & gray clay 22.7
29.5 Stiff tan & gray clay w/ailt 28.5
pockets
3.5 Very stiff tan & gray clay 21.1

. Unconfined

Density Compressive
1bs.{Cu Ft. Strength
bry Wee  Lbs.fSq.Ft,
96.4 120.9 4745
91.9 120.1 2565
92.0 120.2 2425 .
98.1 124.4 Ji80
§7.6 1231.8 2250
8%.5 118.¢% 560
104.9 128.7 6060
95.6 122.8 3205
107.2 129.8 6510

76

ZudYIn CwA(mMEIAING COQuPanY
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Subsoil Investigation

( . Texaco Incovpersted
Louisisna Plant
Union, 5t, Jamcs Parish, Louielana

For: Bachtel Corporation, San Francisce, California

SUMMARY OF LABORATORY TEST RESULTS

BORINC CB-i0

Unconfined
Sam= Depth Water . Density Compresasive  Atterberg
ple in Content  Lbs./Cu.Fr. Strength Limits
Na. e, Classification Percent Doy = Wer  Lbs./Sq.Fr, m
1 2.5 Mcdium stiff brown & Bs B5.3 113.9 1635 55 25 Y0
gray silty clay
2 5.5 Ditco 32.5 §%9.0 117.9 1365 56 19 137
3 8.5  Sriff tan & gray clay 38.0  B4.7 116.9 2320
4 11.5 Stiff can & gray sticy 26.7 99.1 125.6 2340
clay .
5 14.5 Ditto 25.3 - 102.1 127.9 2230 &l
7 19.5 Ditte 2.9 105.4 129.5 3155 39
9 27.5 Ditto 21,2 107.9 129.7 3375
10 9.5 Very stiff tan & gray 20,6 108.7 131.1 6365
clay
1 34,5 Stiff ran & gray clay 25,6 101l 125.7 2260 - 50
12 9.5 Dicto 30.2 3.2 121.3 3220
13 463 Ditto 30.3 83.1 121.3 T 2950
14 49.5 Ditto 5.1 B6.4 116.7 2720 74
15 54.5 Stiff tan & gray clay .7 %0.1 118.7 3150
' w/silc layers . o
16 59.5 Medium compact tan 27.2 97.4 123.9 Pe5 cm170w

clayey silc

* Quick Triaxiasl Shear Test.

f = Angle of internal frictiom;

¢ = Cohesion in pounds per sgq, ft,

EUPTIE taninsimIng COwPamY
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Subsoll Investigstiom
Texsco Incorporated
Louisiana Plent

For: Bechtel Corporatiom,

SUMMARY OF LABORATORY TEST RESULIS

Union, St. Jemes Parish, louiniapa

BORIKG CB-11

Same Depth Water Density
ple in Content 'Lbs./Cu.Fr,
No. Fe, Classification Percent Dbry Vet
1 .5 Sciff brown & gray clay 34.7 85.9 114.4
2 5.5 Medium stiff gray & tan clay - 35,5 .B5.3 115,86
3 8.5 Ditco 36.2 84.0 114.4
&4 11.5 Stiff tan & gray silty clay 25.4 100.2 125.7
H 14.5 Dicto 26.0 99.1 124.9
6 7.5 Medium stiff tan & gray silcy 27.8 97.8 125.0

i clay '

. 7 19.5 Sciff tan & gray clay 23.4 l02.% 127.0
L ]l = 265  Very stiff tan & gray clay 24.7 100.9 125.8
1 ¢ 29.5 Ditte 23.5 102.8 127.0
10 345 Stiff tan & gray clay 3i.8 90.8 119.7
1 35.%5 Dirre 29.5 94.9 122.9
13 49.5 Stiff tan & gray fissured clay 40.9 Bo.4 113.3
14 54.5 Stiff tan & gray fissured clay 5.9 85.4 116.1
16 64.5 - Dicte 5.1 87.9% 118.8
8.3 3.8 115.9

18 765 StiLff gresniah-gray clay

San Francisco, Califormia

Unconfined

Coupressive

Strength

Lbe./5q. T,

23%0

1800

1410

3360 -
2118 .
1360

2005
411
4615
2905
2640
2810
2735
2925
3305
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w

O D~

10
12

13
14

16

Subseil Investigation

Texaco Incorporarsd
Louisisna Plant
Unfon, 5t. Jancs Parish,

For: Bechtel Corporatiem,

SUMHARY OF LABORATORY TEST RESULTS

Louisiana

San Yranclieco, California

BORING CB-36_

Depth Vater Density
in Content 1bi_/Cu.Ft.
Fr. Classificetion Percent Dry Vet
2.5 Medium stiff tan & gray 35.6 84.9 115.0
clay Tt
5.5 Ditto 4l.5 86.9 121.0
8.5 Stiff can & gray clay 29.7 94.5 122.6
11.5 pitto 26.8 99.0 125.5
16.5 Medium stiff tan & gray 27.2 98,7 125.5
silcy clay
19.5 Ditto 21.9 98.3 125.7
4.5 Ditro 29.2 96.0 124.0
29.5 Stiif tan & gray clay 3o0.8 92,2 120.%
345 Very stiff tan & gray 22.6 106.6 130.9
clay
BORING CB-37
2.5 Medium stiff brown & 38.3 Bl1.3 1ll12.4
gray clay .
5.5 Sciff tan b gray clsy 29.2 96.4 124.5
8.5 Medium stiff tan.& gray 27.3 97.9 124.6
silty clay
11.5 Ditte 27.6 97.9 124.9
14,5 Stiff tan & gray clay’ 24.6 1024 127.6
18.0 Dicto 21.7 167.6 130.9
19.5 Ditto 26.7 99.6 126.2
22.0 Dicte 26.9 98.1 124.5
26.5 Very stiff tau & gray 32.5 96.9 120.4
clay
29.5 Ditto 20.7 108.8 1313
345 Ditco 23.2 103.0 126.9
39.5 Stiff tan & gray fis- 5.8 864.5 115.6
sured clay
42.0 Ditto 39.0 82.0 114.0
& .5 Medium stiff tanm & EI8Y 0.9 94.2 123.3
clay w/siit layers
54.5 Stiff tan & gray fle- n.% 95.6 126.1
suted clay

Unconfined
Compressiva
Strength
Lbs./Sq.Ft.
1205

1905
2475
2645
1490

1120
1430
3915
4060

1180

298%
1890

1650
2370
2275
2725
2693
4565

7255
5405
2575

2100
1045

31658

Atterberg
Limics
LL PL PI

48 22 26

5119 %2

64 23 &1

58 21 W

FaTR TwhaimifRi=l COhwm*any
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o
Subsol] [nvestigation
Texaco [ncorporated
Louisiana Plant
Union, St. Jamcs Parish, Louisiana
For: Bechtel Corporation, San Francisco, California
SUMMARY OF LABORATORY TEST RESULTS
BORING PB-1
. Unconfinecd
Sam- Depth- Water Density Compressive
»le in Content  1bs,/Cu.Fr, Strength
Ne. Fr. Classification Percent Dry Yer Llbs./Sq.Fr.
2 5.5 Hedium stiff gray & tan clay 40,3 Bl.5 114.3 1345
v/trace of organic matter
4 11,5 Medium stiff tan & gray silty 1.1 93.2 122.2 1040
clay
6 19.5 Very stiff tan & gray clay 25.5 101.1 126.9 4005
8 29.5 Ditto 26.0 100,77 126.9 L5435
BORING PB-2
1 2.5 Medium sciff gray & tan clay 42,4 78.8 112,12 1845
] 8.5 Ditto 37.1 B4.9 116.4 1200
5 14.5 Soft gray & tan silety clay 34.6 B8.7 11%.4 775
7 24.5 Very stiff tan & gray clay 22,2 104.9 128.2 4600
9 3.5 Stiff tan & gray fissured clay 37.5 B4.& 116.1 2830
BORING PB-3
1 2.5 Sriff gray & tam clay v/silc 30.8 92.7 121,3° 2635
lenses : .
3 8.5 Stiff tan & gray clay 33.2 90.5 120.5 2010
5 14.5 Soft tan & gray silty clay 29.2 5.1 122.%9 625
7 24,5  Very stiff tan & gray clay 25.4 100.7 126.3 4920
9 34.5 Very stiff tan & gray silty clay 20,2 107.6 129.3 5420
| _ BORING PB-4
2 5.5 Medium stiff gray & tan clay 48.7 73.9 109.9 1510
4 11.5 Soft tan & gray silty clay 29.9 $3.8 121.8 720
6 19.5 Very stiff tan & gray clay 25.7 1011 127.1 4500
8 29.5 Ditro 26.1 99.6 125.6 4900
BORING PB-5
1 2.5 Stiff gray & taa clay 43.4 78,8 113.0 2103
3 8.5 Stiff gray & tan clay w/silt 25.3 100.2 125.¢6 3140
pockets
5 14.5 Soft tan & gray silcy clay 32.1 91,7 121.1 625
? 2.5  Stiff tan & gray clay 3.2 gs.4 118.8 2730
9 34.5 Medium stiff tan & gray fissured 33,1 89.2 118.7 1660
clay
‘ EUBTIO TRlinrtRIind Cowriny
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R -
. Subsoll Investigation
4 Texaco Inc.
) Relincry Expausion
. I'hase 11
( Increased Sour Crude Tocilizies
Counvenl, Louisiana
For: Pullmon Kellogg, lHouston, Tcxas
SUHVARY OF LARUIATURY TEST AESULTS
BURIKG 124
tnzonlined
Soam- Depth Water Pensity . Comprrocssive
ple in Content Lb/eu ft Scremzth
No. Fu. Classification Percent Dry Ret Lh/sr f:
1 2.0 SLiff brown & rrav clay 28.0  §1.1 116.6  39sC
w/trnce of ornanic matter
& roots
2 5,0 SeifTl tam & prav clav with 33.8 §5.4 114.3 2135~
larpe clayey <1l pociets .
3 8.0 S1if( tan & nray clay with 0.7 92.0 120.2 2575
tracc of silL
4 14.0 Medium compact tan & rav 24.4 100.4 124.9. 3135
clavey silt w/clay pockels
5 18.0 Medium compact 1an & pray 26.6 98.7 124.9 £=7Y%wuiil.. .
" elavey sile «efsmall eencrelions '
. 6 23.0  Stif7 tan & gray clay v/sile 22.8 106, 127,68 3l
' pockors
L ] 28.0 - very stiff{ van & prar clav 24.0 101.9 123.3 Colt
10 3B.0 Very stiff ian & gray fissured 27.0 97.3 123.9 Lri,
clay ’
12 48.0 Stiff tan & gray fissured clay 41.5 79.6 112.7 (¥)1o-. -
Tl IvG 125
1 2.0  Sciff ran & gpray clay w/fthick 6.2 92.3 114.7 28l
clayey silt layurs
2 5.0 Stiff tan & pray clay w/siliy 27.9 91.2 116.6 39
v clay laovyers
3 8.0 Medium stiff tan & grouy [issurced 0.5 77.1 108.3 1.7
cloy w/sil: poclzi~
4 11.0  Soft tau & gray [issured clay 0.9 80.3 113.2 e
5 14.0 Seofr tan & prov [issured clay 3C.5 89.5 1106.8 Tuo -
w/large silty clay pockets -
6 18.0 Soft pray & tan clay with 41,9 75.8 113.2 6ls
concruelions
7 24.0  Very stiff Lan & prav silty clay 21.5 105.9 128.7 401, -
w/clayey silt pochkers
-} 2B.0 Stiff tan & pray clay w/silt 26.3 97.5 123.1 2523
pockets ' -
10 38.0 Stiff tan & rray f{issurcd clay 37.4 84.1 115.6 3
12 LB.O Stiff tan & proy fissured clay 5.3 Ba.&  114.2 2393
w/sily pockets
ZFuiled on a [issuve.
““Unconsulidated-Undisined irtasial Ceepres<icn jest = Une Speciwcn;
| Confincd at the approuimate covervurnden pressure.
Q wivlyeonsolidated-Undreained Triaxial Compressirn Jest - Multiple Stape;
@ = fin;ile of fnternal fricticn, © = Ceivenion in lb/sq frc. .
CUr 0% S rrd iy, ¢
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APPENDIX J

. MONITORING WELL CROSS SECTIONS
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GROUND WATER OBSERVATION WELL REPORT

. proJECT Landfarm shallow GW Quality lnvestigation . Poge 1.'_ of 1
LocaTion Star Enterprise Louisiana Plant, Convent,LA wﬂ,”o.%
Dote Compicied 6-21-90 Originol Depth 9’ Aquifer _Shallow
nspected By B. Morris . Date 6-21-90 ‘Water Table Zone
Checked By D. [owe Dote 7-03-90 D'p'.h Inter val
P——
Elevotion of top of surloce casing /
) riser pipe. /13.44
§
' . Heght of top of surfoce casing/ riser
Ground pipe obove ground surfoce /3.4"

i Etevotion 10.04 NGVD/

Depih of surfoce seol below ground

l surfoce
e e,
Type of surfoce seol:
I 1.0 of surfoce casing.
Type of surface cosing:
. - Depth of surface casing below ground
ILD. of riser pipe. 4"
Type of riser pipe: 4~ _Sch. 40 PVC
-
: Diometer of borenole 10"
- M Deptn ¢! borenople Q!
! v
. ;5 _ Type of pockfill: Cement/Bent. Grout
- Eiev./cepth top of secol. /3.5
. c «— Type cof seal; _100% Bent. Pellets
[ i =] .
Elev./cepth boliom of scol. ) —  /4.5°'
I .?; L Type of sond potk. 20-40 Col. Sand
| e e Depth of top of sond pock. /4.5
= —
| < ] Elev./6epth 10p of screened section, / !
[ < — Type of screened section:_4~_Sch. 40 PVC
" = Describe openings__Horizontal
| ° gl 0,010 inch slots
| b il 1.D. of streened section. 4"
{ s -
< j - Etev 7oepth betiom of streened section +0.04/3°
-~
) v ._l.___ Lengin of blonk section 0
. c BI' Eiev /gepth botiom of pluggrd blomk
| section : 4_0_‘_9-4_13;__
el Elev/depth donem of sond column «0.04/8°'
- Tyoe of bock (il below observolion
| pipe None
L _ Eiev sgesan £ rze A M B
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GROUND WATER OBSERVATION WELL REPORT

syrfoce

. proJECcT __ Landfarm Shallow GW Quality Investigation Foge 1 of 1
LOCATION star Enterprise Louisiana Plant, Convent., LA \Vc(!N;;. SW-12
Dote Completed 6-19-30 Origina! Deprn 10.0 Agquiter Shdllow
inspecied By B. Morris . Date 6-19-90 Water Table Zone
- Checked By D. Lowe Dore 7-03-90 Depth Interval :
N —
O Elevoti f top of surfoce cosing 7
. volion © 3ing
1 - riser pupe. f13.
gr. - Height of top of iurful:t.:nsing/ riser _
Ground ' pipe obove ground surtfoce /3.4
Elevotion 10,02 NGVD/_.ﬁ 5
.- /N/Mm7& o epth of surfoce seal below ground
\ -

L

™
>
v
]
. ;'
|3 “—
-
! [ —
I [
- -
c —
=1 = —
s —
° —
AD —
© pud
- .
L] e f
- v h_
&~ b —
s —]
b [
E L —
| o |
1]
1
., -

Type of surfoce seol:

I.D of surfoce casing.
Type of surfoce cosing:

Depth of surfoce cosing below ground

.D. of riser pipe. - 4=
Type of riser pipe:_4" sch, 4C PVC
Digmeter of borehote 10"
Depth of borehole 10.0"
Type of bockfill: Cement/Bent. Grout
Etev./depth top cof seol +6.52 /3.5
Type of seol. 100% Bent. Pellets _
Eiev./depth botiom of sepl. +552 /4.5
Type of sond pock._20-40 Col. Sand

Depth of top of sond pock. +5.52 /14,5
Elev./depth topcf screened section. 5.02 /5.0°
Type of screened section: 4°_Sch. 40 PVC

Describe openings_Horizontal

0,010 inch slots
LD. of screened seclion, 4

Etev /depih betiom of streened section. +0.02 1101
Length of blank section o)
Eiev./ gepth boitom of plugped blank

section +0.02 /10.0

Etev /7 depih bottom of sond column

Type of bockfill below observotion
pipe Nons

Etev Zotch Df holr

«0.02 /10.0

.0.02 /10.C
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GROUND WATER OBSERVATION WELL REPORT

. PROJECT _ Landfarm Shallow GW Quality Investigation Poge 1 of 1
LOCATION Star Enterprise Louisiana Plant, Convent, LA well No. SW-—lj
. L]
Dote Compieted 621730 Originol Deprh 10.0 Aquifer _Shallow
inspected By B Marris Dcte ~6-21-30 Water Table lone
Checked By D, Lowe Date 7-03-90 Depth intervol
~ .
[ — Eievation of wp of surfoce cosing /
; riser pipe, [13.6
r i , :
: Height of top of surfoce cosing/ riser
Ground pipe obove ground surfoce 3.4
. Eievotion 1 24 NGV[)/. '
| f p ! below grouna
IS S YS K Depih of surfoce sea d
| NI . S o surface
[ Type of surfoce seal:
l LD of surfoce cosing. —_—
Type of surfoce caosing:
r
. Depth of surfoce cosing below ground —_—
.D. of riser pipe. 4
Type of riser pipe: 47 _Sch.40 PVC
T
l e
< Diometer of borehole ot
- Depth pof borehole 0.0
[ =4
j ;D Type of bockfitl: Cement/Bent. Grout
. Elev./denth 10p of seol. +6.74/3.5
, b ‘ Type.of seol, 1003 Bent. Pellets
l ° Elev./cepth botiom of seal, +5.74/4.5°
£ || Type of sond pock._20-40 Col Sand
[ ° f:-‘ Depth of t0p of send pock, «5.74 /4.5
o —
-; =3 Efev./depih topof screened section *_..__.....5'24 /5:0°
l ;" — - Type of screened section: 4~ Sch.40 PVC
[~ Describe openings._Horizontal
e il 0.010 inch slots
I = - LD. of screened section. 4"
© ] '
E T te_ . FEiev 70tpth becriom of streened section +0.24/10.¢
]
i @ o Length of blank section 0
. % «— Elev./gepih poitom of plugged biank
. section +0.24 710.¢(
: - Elev 7/ oepth botiom of sgnd column +0.24 /10.C
Typr of bock{dl below observation
' i pipe None
. _— Elev /ortzib of noie a_O__z_q_/ﬂ__f
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_—

GROUND WATER OBSERVATION WELL REPORT

PROJECT Landfarm Shallow GW Quality Investigation

Poge 1 _ of 1

LOCATION

Star Enterprise Louisiana Plant, Convent, LA

Well Né. ) SH- IK

. .
Dore Completed 6-21-90 Origingl Depth 10.0 Aguifer _Shallow
nspected By B, Morris Date 6-21-90 Water Table Zone
Chrckfd By D. Lowe Date 7-03-90 Dfp’h Intervo!

I — — —

< Elevation of top of surface cosing /
riser pipe. 12.¢
d
Height of top of surfoce casing/ riser )
Ground pipe obove ground surtoce /3.4"
Elevetion 9,23 NGV, Debth of foce . | bet nd
4 ;3975%7 o ep sur seal below grov
\]N . & e _surfnct
' b. Type of surfoce seat:
LD of surfoce cosing. : '
Type of surface cosing:
Depth of surtoce cosing below ground
I.D. of riser pipe. 4’
Type of riser pipe: 47 Sch.40 PVC
-; -
b Digmeter of borthole 10
- - Deptn of borehple 10. 0
[ 9]
§ Type of bockfill; Cement/Bent, Grout
‘ Elev./depth top of seel +6.73'/2.5"
T «—— 1 Type of veoi: 1002 Bent. Pellets
° " FEiev./depth bottom of seol. +5.73'/3.5"
f’; L Type of sand pock._20-40 COL Sand ‘
E -z- Depth of top of sond pack. +5.73°'/3.5
< pity Elev./depth top of screened section. +5.23 [4,0"
Z - Type of screened section:_4° Sch. 40 PVC
] Describe openings Horizontal
b e 0 _N10 Sinch sints
= ] LD. of screened section. 4"
D _—'4
:C:  — e Elev 7deprh betiom of screened section. +0.23/10.0°
© < Length of blonk section 0
f—h «— Elev /geptn dortom of pluggees blank .
section +0.23/10.0
el Elev /depth bottom of sond column +0.23/10.
! Type of bockfidl below observotion
I pipe None
L o Eirvzcezin of hole -0.23/10.0"
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——

GROUND WATER OBSERVATION WELL REPORT

LoCAaTIO
Daore Complctcd. 6-20-90

lnspCCTQﬁ By

Checked By

pPROJECT Landfamm Shallow GW Quality Investigation Poge 1 of 1
 Star Enterprise Louisiana Plant, Convent, LA § wenlno  SW-15
Originat Depth — B0 Aquifer _Shallow
B. Morris Dote 6-20-90 Water Table Zone

D. Lowe Dote 7-03-30 JLfbe;:nh Intervol

-
>
LY
._, -
v
ing *-—
z -
©
c e
)
z
a =
o —_-d
= |
=, —_
- —
o -
= b— ¢
W T
-l —
hd _——-
- -
° -
e —
c -
-
© l
]
'J_'

Eievaetion of top of surfoce cosing /
riser ppe. ‘

Herght of 1op of swrface cosing/ rises
pipe ebove ground surfoce

Depth of surfoce seal below ground
turfoce
Type of surfoce seal:

1.0 of surfoce cosing.
Type of surfoce casing:

Depth of surfoce tosing below ground

1.D. of riser pipe.
Type of riser pipe: 4" Sch. 40 PVC

Digmeter of borthole
Depth of borehole

Type of bocklill:._Cement/Bent. Grout

Eiev./dgepin top of seocl
Type ol seol: 100% Bent. Pellets

Elev./cepth bottom of seol

Type of sond pock _20-40 Col. Sand
Depth of 1op of sond pock.

Elev./depth topof screened section.

e e —— e —

/11.4¢

/3.4

_ B
+6.04'/2.0"
+5.04'/3.0"

+5.04'/3.0°
+5.04'/3.0"

Type of screened section: 4" Sch. 40 PVC

Describe openings_ Horizontal

N.010 inch slnts
LD. of screened section.

Eiev /cepih betiom of screened secton
Length of blonk secticn

Elev /cepth botitom of plugged blonk
secnien
Eiev /depih bellom ol sond column

Type of bockfill below observolion
pipe None

£, rcecir ol ro'e

SO, R
+0.04/8.0"

%

+0.04/8.0"
«0.04/8.0'

.0.08/8,0°
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GROUND WATER OBSERVATION WELL REPORT

. PROJEC_T Poge 1 _ of _1
‘ LOCATION i plant, Conven well No. SW-16
- ] Dote Complered £-20-90 ‘Originol Deptn 10.5' Aquifer Shallow
nspected By B. Morris Date 6-20-90 Water Table Zone
Checked By D. Lowe Dote 7-03-50 Depth Intervol__
Elevotion of 1op of surfoce cosing /
F riser pipe. /14,
Height of top of surface cosing/ reser
Groung ’ pipe obovt ground surfoce . /3.4
Elevation 10+ 82 NGVD . —
[ 7 . Depth of surfoce seol below ground
i A surioce
Type of surface seol:
!
: 1.D of surfoce cosing,
Type of surface casing:
. Depth of surfoce tosing below ground
.D. of riser pipe. '
“ Type of riser pipe: 4" Sch. 40 PVC
e
o Digmeser of borehole 1p-
- D Depth of borehole 105"
L
;: Type of bockfill: Cement/Bent. Grout ‘
: Elev./depth top of seol. +6.82/4.0"
- .
) < «— 1 Type of sect: _100% Benionife Pellets . .
: Elev./depin boltom of seol, +5.82/5.0
E . Type of sond pock. . 20-40 Col. Sand
! 2 St Depin of 1op of sand pock. +5.82/5.0"
I =3 — e ————
3 (= Eiev./deptn topof screened section, +5,32/5.5"
{ ;:f’ = Type of screened sgclion:.‘l' Sch. 40 PVC
i ] Describe openings_ HoTizontal
T Sl D.010 inch slots
! = L .D. of screened section. 4°
. E - — 3
£ —l. Eiev /otpth betiom of szreened section, +0,32/710.,°
ot 4!___.___ Lengith of blenk section 0
' £ " — Elev /depih bottom of plugped blonk
. section +«0.32/10.¢
Fiev /depth bolttom of sond column +0,32/10.5
o Type of bockfil below observotion

pipt None

Fiev 7orcin of hele

+0.32/30.2
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PROTECTIVE CASING WITH LOCKING LD

4" DIA. CAP (VENTED)

i

8" DIA. STEEL PROTECTIVE COVER

B EEEE— THREADED HOLE WITH PLUG

v
VV%VVVVVVVV

PVYIVOVOY

- GROUND SURFACE
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CERTIFICATION OF COMPLIANCE

I certify under penalty of law that | have personally examined and I am familiar with
the information submitted in this permit application and that the facility as described in
this permit application meets the requirements of the Solid Waste Rules and
Regulations. 1 am aware that there are significant penalties for knowingly submitting

false information, including the possibility of fine and imprisonment.

Motiva Enterprises, LLC
W AL, 78, ZooS
D i / Date

Refinery Manager, Convent Refinery
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1.0

2.0

INTRODUCTION

This Sampling and Analysis Plan (SAP) addresses groundwater monitoring requirements for
three separate permitted facilities within the Motiva Enterprises, LLC. Convent, Louisiana
Refinery (Motiva). These facilities include 1) RCRA hazardous waste post-closure units
(Hazardous Waste Permit LAD065485146-PC-1), 2) a solid waste permitted biosludge
landfarm (Solid Waste Permit P-0246), and 3) solid waste permitted waste water treatment
(WWT) ponds (Solid Waste Permit P-0126) . This SAP was prepared in accordance with
LAC 33:V.Chapter 33 and LAC 33:VIl.Chapters 5 and 7. Previously, separate SAP
documents existed for each of the permitted facilities. The monitoring programs presented
in each of those previous documents were updated and are presented in this SAP as a single
consolidated document.

RCRA Hazardous Waste Post-Closure Units

Four RCRA hazardous waste post-closure umits exist. These units consist of two closed
Land Treatment Units; Land Treatment Unit 1 and Land Treatment Unit 2 (also known as
Landfarm No. 1 and Landfarm No. 2), and two closed surface impoundments; the former
Equalization Basin (EQ Pond) and the closed portion of the South Contaminated Water
Surge Pond (South Pond). All of these units have been closed and are in post-closure care.
A condition of the post-closure care period is that a post-closure groundwater detection
monitoring system be established and maintained, in accordance with the requirements of
LAC 33:V.Chapter 33.

Biosludge Landfarm and Waste Water Treatment Ponds

Motiva also operates a biosludge landfarm unit and WWT ponds that are covered under
separate solid waste permits. The biosludge landfarm occupies approximately 15 acres
and consists of three active cells termed Cells A, B, and C. The WWT ponds include five
active surface impoundments (Aeration Basins No. 1 and 2, the Recycle Pond, the South
Surge Pond, and the East Surge Pond) and the closed North Contaminated Water Surge
Pond. Solid Waste Permit numbers P-0246 and P-0126, and LAC 33:VIL. Chapters 5 and
7 outline the groundwater monitoring program requirements for these facilities.

GROUNDWATER MONITORING SYSTEM

The groundwater monitoring system for all three of the permitted facilities consists of a
total of 22 wells as shown in Figure 1. Table 1 presents the monitoring well
characteristics for the groundwater monitoring system. Eight of these wells monitor the
Shallow Zone (screened between 5 and 12 feet below ground surface, bgs). Nine wells
monitor the Intermediate Zone (screened between 12 and 17 ft bgs) and five wells
monitor the Deep Zone (screened between 23 and 28 ft bgs).

In addition, four wells (which are not currently monitored) screen the 100-Foot Zone.
These wells are completed to depths between 106 and 114 feet bgs and are available for
monitoring, if needed.

1983W
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While slight directional variations have been noted historically, the general direction of
groundwater flow within each of the three upper zones is toward the Southeast,
Therefore, the groundwater monitoring system is designed with “upgradient wells”
located generally to the northwest of permitied units and “downgradient point of
compliance wells” located generally to the southeast of permitted units.

Upgradient wells consistently yield groundwater samples that represent the quality of
background groundwater. Downgradient wells are located to yield samples that are
representative of groundwater passing the relevant point of compliance and would
theoretically provide indication should the subject facilities impact groundwater quality.
In all cases, at least two downgradient wells are installed per monitored zone and their
spacing does not exceed 800 feet.

2.1 RCRA Hazardous Waste Post-Closure Units

The groundwater monitoring system for the RCRA Hazardous Waste Post-Closure
units consists of sixteen wells screened in the upper three groundwater zones.
Wells SW-2R through SW-6 monitor the Deep Zone, wells SW-1 and SW-7
through SW-10 monitor the Intermediate Zone, and well SW-11 through SW-16
monitor the Shallow Zone.

Upgradient wells:

Sw-16 Shallow Zone Screened 5-10 ft-bgs
SW-1 Intermediate Zone Screened 13-18 ft-bgs
SW-10 Intermediate Zone Screened 12-17 ft-bgs
SW-2R Deep Zone Screened 22-27 ft-bgs

Downgradient Paint of Compliance wells:

SW-11,-12, -13,-14, and -15 Shallow Zone Screened 5-10 ft-bgs
SW-7,-8, and -9 Intermediate Zone Screened 12-17 fi-bgs
SW-3, -4, -5, and -6 Deep Zone Screened 23-28 ft-bgs

2.2  Biosludge Landfarm

The Biosludge Landfarm groundwater monitoring system consists of four wells
including SW-17, -18, -19, and -20. All four wells are screemed in the
Intermediate Zone.

1983W
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Upgradient well:
SW-20 : Intermediate Zone Screened 16.5-21.5 ft-bgs
Downgradient Point of Compliance wells;
SwW-17 - Intermediate Zone Screened 10-15 fi-bgs
SW-18 Intermediate Zone Screened 14-19 ft-bgs
SW-19 Intermediate Zone Screened 9.5-14.5 ft-bgs

23 Waste Water Treatment Ponds

The WWT ponds groundwater monitoring system consists of 12 wells. Wells
SW-2 through SW-6 monitor the Deep Zone and wells SW-1, and SW-7 through
SW-10 monijtor the Intermediate Zone. Wells MW-21 and MW-22 monitor the
shallow zone.

Upgradient wells:

SW-1 Intermediate Zone Screened 13-18 fi-bgs
SW-10 Intermediate Zone Screened 12-17 fi-bgs
SW-2R Deep Zone Screened 23-28 ft-bgs

Downgradient Point of Compliance wells:

MW-21 and -22 Shallow Zone Screened 5-12 ft-bgs

SW-7 and -8 Intermediate Zone Screened 12-17 fi-bgs
SW-9 Intermediate Zone Screened 10-15 ft-bgs
SW-3, -4,-5 and-6 Deep Zone Screened 23-28 fi-bgs

DETECTION MONITORING PARAMETERS

Table 2 presents a list of all parameters that will be monitored in some or all wells as part
of the groundwater monitoring program (for all three permitted facilities). This table also
presents sample container and preservation requirements, method numbers, and practical
quantitation limits. Table 3 presents a list of specific wells and corresponding analytical
parameters that are required for testing for the three permitted facilitics. Table 4 presents
a list of the analytical parameters and the corresponding permitted facilities.

MONITORING SCHEDULE
Groundwater monitoring for each of the three permitted facilities will be performed on an

annual basis. The use of an annual monitoring schedule reflects a change to the previous
semi-annual schedule for each of the facilities based on the following considerations:

1983w
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5.0

» Favorable hydrogeologic conditions (low groundwater migration rates within
silty/clayey hydrogeologic strata as presented in "2003 Annual Groundwater
Monitoring Report”, SEMS, Inc., February 2004); and

« Favorable historic groundwater monitoring data collected semi-annually between
1991 and 2004

Calculated horizontal groundwater velocity values range from approximately 0.085 to
0.205 feet/year within the Shallow, Intermediate, and Deep Zones (SEMS, Inc., 2004).
These relatively low horizontal velocity values result from the low horizontal hydraulic
conductivity of silty sediments that comprise these zones, and the low hydraulic gradients
observed in each of the zones. Vertical hydraulic conductivity values are expected to be
considerably lower, typically between two to ten times less for fluvial sediments, and up
to 100 times less for clayey sediments (Groundwater Hydrology, Todd, 1980). Asa
result, vertical groundwater velocity at the subject site is expected to be even lower than
the calculated horizontal groundwater velocity. The low horizontal and vertical velocity
values indicate that, should a release occur from any of the permitted facilities, annual
groundwater monitoring would be sufficient to confirm a release and appropriately
evaluate plume migration.

A review of historic groundwater monitoring data, summarized in Table 5, has indicated
that no organic compounds have been detected over many years of groundwater
monitoring (except for sporadic or isolated detections of phenols and one unconfirmed
detection of xylenes). Phenols have been occasionally detected in both upgradient and
downgradient wells indicating these detections are not associated with the permitted
facilities.

GROUNDWATER SAMPLING PROCEDURES

This section describes groundwater sampling procedures including sample collection,
preservation and shipping, and chain-of-custody control.

5.1  Sample Collection

The sampling team will log the required information into the Monitor Well
Sampling Data sheets (Attachment 1). This documentation will be kept on file at
Motiva.

The water elevation in each well is measured and recorded to the nearest 0.01-
foot increment with a calibrated water level indicator. The depth to water (DTW)
is referenced to the top of the PVC monitoring well casing, which is then
converted to water elevation in feet above the National Geodetic Vertical Datum
(NGVD) using the surveyed top of the monitoring well casing elevation. All well
elevations will generally be checked on the same day, prior to purging, so that an
accurate potentiometric surface elevation map may be drawn. The total depth of

1983W
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each well (TWD) must be measured to determine if silting has occurred
{Attachment 2).

Prior to purging, each well must be checked to determine if any constituents with
a density less than water (floaters) or greater than water (sinkers) are present.

The wells will thep be purged by removing a volume of water equal to at least
three times the volume of water initially contained in each well by using
dedicated or adequately cleaned equipment. The minimum purge volume (MPV)
to be purged is calculated as follows:

MPV (gal) = Pi* diameter (in)>/4*1 ft*/144 in® * 7.48 gal/fi* * (TWD-DTW) *3

TWD = Total well depth,
DTW = Depth to water

For 0.75 ” diameter wells:
MPV (gal) = 0.07 * (TWD - DTW)

For 3 ” diameter wells:
MPV (gal) = 1.10 * (TWD - DTW)

For 4 diameter wells:
MPV (gal)=1.96 * (TWD - DTW)

If a well cannot be purged of three well volumes, it is purged to dryness.

The wells are allowed to recharge (within 24 hours of purging) before samples are
collected. Upgradient wells should be sampled first to avoid potential cross
contamination.

Samples are collected from each well by use of dedicated or adequately cleaned
equipment. Care will be taken to avoid placing clean sampling equipment on the
ground or on any contaminated surface.

During sampling events, wells will be inspected for signs of tampering, damage,
corrosion, faulty locking devices, etc. The results of the inspection are noted on
Attachment 1. This attachment will be turned into the Motiva groundwater
contact. Any damage to the monitoring wells must be submitted to the
administrative authority within 7 days and should be immediately corrected.

Instrument calibration must be checked and recorded before and after each
sampling event and should be checked and recorded before and after each well
measurement. The pH probe and the specific conductance port are rinsed with
deionized/distilled water between each aliquot. The specific conductance port is
rinsed with water from the next aliquot before the measurement is taken.

1983W
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3.2

5.3

All collection bottles will be new or pre-washed. Any sampling tubing is
replaced between sampling each well. A water resistant marker is used to label
the sample bottles, and the container label will be checked for proper markings.

Sample Preservation and Shipment

Collected samples will be immediately preserved in the field by placing them on
ice in a cooled, insulated container. Sample bottles provided will be prepared
with the proper preservatives, if necessary.

Prior to delivery or shipment to a laboratory, sample bottles will be double-
checked for leaks, cracks, and proper labeling. The samples will then by logged
by the Field Supervisor on the Chain-of Custody form and the samples are
transported, with as few transfers as possible, immediately to the analytical
jaboratory. Once the samples reach the laboratory, the samples will be rechecked
for breakage or leakage that may have occurred during transport. Samples will
then be signed over to laboratory personnel according to chain-of-custody
procedures. Upon receipt, the authorized laboratory personnel store and/or
prepare the samples for analysis, taking into consideration the holding times for
the parameters for which the sample will be analyzed.

Chain of Custody Control

A chain of custody is used to trace the possession and handling of sampies from
the time of collection through laboratory analysis.  Documentation of
responsibility for the samples collected is provided by completing the Chain-of-
Custody Form. The Chain-of-Custody form will be initiated in the field at the
time of sample collection. The original will accompany the samples through
contract laboratory analysis, with copies retained at any intermediate step.

Upon completion of the analysis, the custodian responsible for the analysis will
complete the Chain-of-Custody Form, file a copy, and send a copy to the facility
representative, along with the analytical results.

QUALITY ASSURANCE/QUALITY CONTROL

This section describes the procedures utilized for quality assurance and quality control
(QA/QC), including detection limits, precision and accuracy of analyses, field blanks,
and [aboratory spikes and blanks.

6.1

Field Quality Control

Field quality control measures are proven procedures for collecting representative
samples, calibrating field testing equipment, preserving samples for analysis, and
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6.2

documenting chain-of-custody. These measures contribute to sampling events
producing monitoring results that are reliable indicators of groundwater quality.

Duplicate samples are taken a rate of one per 20 samples not including QA/QC
samples. Split samples are submitted for analysis to a separate laboratory, if
deemed necessary by the Motiva groundwater contact. If decontamination of
sampling equipment 1§ necessary, equipment blanks are taken at the rate of one
sample per day.

6.1.1 Field Blank

A field blank is collected to determine potential absorption of volatile
organics from the air into a sample. The field blank is collected at the
sampling site by filling a container received from the laboratory with
deionized water and without the use of any intermediary tubes of vessels.
The field blank should be taken at a rate of one per day.

The field blank is labeled with a unique identification number and
standard chain-of-custody procedures are followed. For the wvolatile
organic analysis, the field blank is subjected to the same laboratory
analysis as the samples. The concentration levels of any contaminant
found in the field blank will be noted and compared to the sample results.

6.1.2 Trip Blank

A trip blank, also known as a laboratory blank, is furnished by the
laboratory to detect and quantify potential chemical artifacts originating
from sample containers, deionized water, or laboratory handling
procedures. Trip blanks should be taken at a rate of one per day.

The trip blank is produced at the laboratory by filling two containers with
deionized water in the laboratory prior to field mobilization. The trip
blank is transported to the sampling location and returned to the laboratory
with the samples. The trip blank is not opened in the field, but is
subjected to the same volatile analysis as the samples. The concentration
levels of any contaminant found in the trip blank will be noted and
compared to sample results. Trip blanks should be taken at a rate of one
per day.

Laboratory Quality Control

All the groundwater samples will be submitted to a qualified laboratory which
performs testing according to documented and approved procedures by trained
personnel using calibrated equipment. QA/QC procedures, laboratory spikes and
blanks, precision and accuracy of analyses, and detection limits, conform to those

1983w
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7.0

specified in U.S. EPA Test Methods for Evaluating Solid Waste (SW-846), or
other methods approved by the administrative authority.

EVALUATING GROUNDWATER DATA

This section presents groundwater data evaluation procedures. These procedures include
a two part process for determining if analytical results show statistically significant
evidence of contamination Specifically, the resuits of the qualitative trend analysis and
the statistical analysis are to be used together to identify evidence of contamination. If
both analyses indicate evidence of contamination, Motiva will follow regulations per
LAC 33:V.3317.G, including notifying the administrative authority in writing within

71

7.2

‘seven days.

Graphical Trend Analysis

A qualitative trend analysis of graphed data is performed on the data collected
from the wells that monitor the Biosludge Landfarm, WWT Ponds and the RCRA
Hazardous Waste Post-Closure Units. This analysis of graphed data (constituent
concentration versus time) includes noting of increasing and decreasing trends in
constituent concentrations and comparnson to historically high and low
constituent concentrations.

Statistical Evaluation

Parameter and constituent concentrations at each monitoring well are analyzed to
determine whether there is statistically significant evidence of contamination.
The method used in the statistical analysis of data is the combined Shewhart-
cumulative sum Control Chart, as recommended in EPA’s Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities, Intertm Final Guidance (EPA,
1989), and the Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities, Addendum to Interim Final Guidance (EPA, 1992). The use of control
charts in Motiva’s groundwater sampling and analysis program is appropriate and
meets the applicable performance standards in LAC:VIL.709.E.2 e.iii.

The combined Shewhart-cumulative sum (CUSUM) Control Chart provides for
an intrawell comparison rather than a comparison between background data and
compliance point data. The intrawell comparison is benefictal because the
inherent spatial and/or hydrogeological variability between two wells in two
different locations (i.e. a background well and a compliance well) is eliminated.
The control chart is used to monitor the statistical variation of data collected from
a single well,

Use of control charts assumes the following:

s The well is known to be uncontaminated;

1983W
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o Sample data can not have a significant number of non-detects;

» Sample data arc normally distributed (the Shapiro-Wilk or Shapiro-
Francia hypothesis test for normality should be conducted prior to adding
the data to the control chart);

» Sample data are independently distributed; and

e Baseline data reflect current background concentrations.

Of the assumptions listed above, one of the least restrictive is the assumption of
normally distributed data. As recommended in EPA guidance (EPA 1992), if the
base data set for a control chart is log-normally distributed, a control chart can be
constructed based on the log transformed data.

Data, initially collected at the time the wells were installed, and from subsequent
monitoring events (in accordance with EPA guidance, eight samples which have
been collected from a well within one year) are used to establish the control
chart’s baseline parameters. These baseline parameters are estimates of the well
mean and well variance, and are used to standardize future monitoring data. For
each subsequent sampling event, a standardized mean is calculated using the
following formula:

Zi = J/mi(xi— m)/s

For a specific sampling event at time Ti, assume that nl...ni concentration
measurements are available. Therefore, Zi is the standardized mean, xi-bar is the
average of concentration measurements nl...ni, m is the baseline mean
concentration from prior monitoring events and s is the baseline standard
deviation from prior monitoring cvents,

Next, a cumulative sum (CUSUM) is calculated using the following formula;
Si = max{0,(Zi - k}+ Si-\}

where S; is the CUSUM for the ith period, Z; is the standard mean for that period,
k is a pre-determined control chart parameter, and S;.; is the CUSUM for the
previous time period.

The CUSUM values and the standardized mean values are plotted on the control
chart. Additionally, two pre-determined thresholds, h (decision internal value)
and SCL (Shewhart Control Limit), are drawn on the chart, If the CUSUM
exceeds h, or if the standardized mean exceeds the SCL, there is a statistically
significant evidence of contamination. As such, the chart can show a statistical
increase, or be declared ‘out-of-control” in one of two ways.
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For the purposes of groundwater monitoring, EPA has determined, and
recommends (EPA, 1989) that the combination of k=1, h=5, and SCL=4.5 are
most appropriate in the construction of a groundwater monitoring control chart.

As stated previously, the results of the qualitative trend analysis and the statistical
analysis are to be used in concert with one another, in a two-part determination as to
whether there is statistically significant evidence of contamination.

Additionally, as recommended in EPA guidance, Motiva desires to allow for flexibility in
this Sampling and Analysis Plan, with regard to allowing for adjustment of baseline data
to include data from more recent sampling events. Incorporating data from more recent
sampling events provides a better estimate of the background mean and variance (EPA,
1992). Also, as provided for in the hazardous waste permit, Motiva would like to have
the option to propose an equivalent, EPA- and LDEQ-approved statistical method that
may prove to more accurately identify the presence of contaminants.

REPORTING AND RECORDKEEPING

Separate reports are required for each of the permitting facilities. In each case, an annual
report will be prepared that will include required elements per LAC 33:V.Chapter 33 and
LAC 33:VI.Chapters S and 7. All three annual reports will be submitted to LDEQ by
Motiva by March 1 of each year. Each of the three annual reports will contain the
following information pertaining to the annual sampling of the three permitted facilities:

A discussion of the groundwater monitoring system;

¢ A discussion of sampling procedures;

e An evaluation and interpretation of the analytical results of the groundwater
monitoring, including groundwater flow and water quality analysis;

* A statistical analysis of the monitoring well analytical,

e A review of concentration vs. time graphs for each well;

A statement of whether a statistically significant difference in concentrations is
detected, based on intrawell comparisons;

¢ Documentation of the chain-of-custody of sampling and analyses;

o A scaled potentiometric surface map showing monitoring well locations and
groundwater elevations with respect to mean sea level or equivalent for the stratum
monitored;

o Copies of required monitoring data forms; and

e A calculation of groundwater flow rates (hazardous waste post-closure units report

only).

A copy of each report will be retained at the facility.

1583w
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TABLE 1

GROUNDWATER MONITORING WELL
CHARACTERISTICS
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TABLE 2

ANALYTICAL PARAMETERS SUMMARY
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Groundwater Sampling and Analysis Plan
Motiva — Convent
. June 2005

Table 2

Analytical Parameters Summary

Motiva Enterprises, LLC
Convent, Louisian

o SRR e R Ty s G L) :Pra,(\:!:‘isal S
| | Quantitation:.,
ST fE e T 72 Limit* (ppb)”
pH glass or Field measurement 0.010 standard
plastic units
Specific glass or Field measurement NA 1.0 mmhos/cm
Conductance plastic ‘
Total Organic glass HClte pH < 2, Cool to 415.1 1,000
Carbon (TOC) 4°C
Total Dissolved glass or Cool to 4°C 2540C 10,000
Solids (TDS) plastic
Total Kjeldahl glass or H,S0; to pH <2,Coolto | 351.2 50
Nitrogen (TKN) plastic 4°C
BOD glass or Cool to 4°C 405.1 2,000
‘ plastic
. Chloride glass or Cool to 4°C 325.3 1,000
plastic
Nitrate glass or Cool to 4°C 300.0 or 50
plastic 353.2
Sulfate glass or Cool to 4°C 300.0 1,000
plastic
Iron, Dissolved glass or HNO; to pH <2, Cool to | 6010 100
plastic 4°C
Manganese, glass or HNOQO; topH <2, Cool to | 6010 15
Dissolved plastic 4°C
Sodium, Dissolved | glass or HNO; to pH <2, Cool to  § 6010 500
plastic 4°C
Arsenic, Dissolved | glass or Filter 0.45 micron, HNO; | 6010 10
plastic to pH <2, Cool to 4°C
Barium, Dissolved | glass or Filter 0.45 micron, HNO; | 6010 200
plastic to pH <2
Cadmium, glass or Filter 0.45 micron, HNO; | 6010 40
Dissolved plastic to pH <2
Chromium, glass or Filter 0.45 micron, HNO; | 6010 70
Dissolved plastic to pH <2
Lead, Dissclved glass or Filter 0.45 micron, HNO: | 6010 40
plastic to pH <2
Mercury, Dissolved | glass or Filter 0.45 micron, HNQ; | 7470 2
. plastic to pH <2

1983W Table 2 — Page 1 C-K Associates, LLC
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“TATAIVGGL [ Fractical
Method' :. [*: Quantitation
s Limit* (Hpb)
glass or O3topH <2, Coolto | 6010 50
lastic 4°C
Selenium glass or HNO; to pH <2, Cool to | 6010 750
_plastic 4°C
Vanadium glass or HNO; to pH <2, Coolto | 6010 30
| plastic 4°C
Zinc glass or HNO; to pH <2, Cool to | 6010 20
plastic 4°C
Phenols glass H,804 to pH <2 Coolto | 8270 5
4°C
Napthalene glass Cool to 4°C 8270 i0
Chrysene glass Cool to 4°C 8270 10
2-methylnapthalene | glass Cool to 4°C 8270 10
Phenanthrene glass Cool to 4°C 8270 10
Pyrene glass Cool to 4°C 8270 10
Benzo(a)anthracene | glass Cool to 4°C 8270 10
A Fluoranthene glass Cool to 4°C 8270 10
. Benzene olass Cool to 4°C 8260 5
Ethylbenzene glass Cool to 4°C 8260 5
Toluene glass Cool to 4°C 8260 5
Xylenes glass Cool to 4°C 8260 5
Carbon Disulfide glass Cool to 4°C 8260 5
Turbidity glass Cool to 4°C 180.1 1.0 NTU

* Practical Quantitation Limits (PQLSs) listed are as provided in LAC 33:V.Chapter 33, when
available. Otherwise, PQLs were obtained from an LDEQ certified laboratory
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TABLE 3
®

ANALYTICAL PARAMETERS BY WELL
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Groundwater Sampling and Analysis Plan

Motiva — Convent
. June 2005

TABLE 4

ANALYTICAL PARAMETERS BY PERMITTED
FACILITY

1983W C-K Associates, LLC
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Groundwater Sampling and Analysis Plan
Motiva ~ Convent
June 2005

Table 4
Analytical Parameters by Permitted Facility

Motiva Enterprises, LLC
Convent, Louisiana
CRA Hazard:

VaSte Water |
Treatment -

N

YRR A S sure R
PH X X
Specific Conductance X X
Total Organic Carbon (TOC) X
Total Dissolved Solids (TDS) X
Total Kjeldahl Nitrogen (TKN) X
BOD X
X
X

<

Chloride

Nitrate

Sulfate

Iron, Dissolved
Manganese, Dissolved
Sodium, Dissolved
Arsenic, Dissolved
. Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
Lead, Dissolved
Mercury, Dissolved
Nickel

Selenium

Vanadium

Zing

Phenols

Napthalene
Chrysene
2-methylnapthalene
Phenanthrene
Pyrene
Benzo(a)anthracene
Fluoranthene
Benzene
Ethylbenzene
Toluene

Xylenes

Carbon Disulfide

. Turbidity

P

P B b

>

bl Bl B Bt s

B B b

ol Bl Eat T I B B B F EH B P

1983w Table 4 — Page 1 C-K Associates, LL.C
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Groundwater Sampling and Analysis Plan

Motiva -~ Convent
. June 2005

® TABLE 5

1983W C-K Associates, LLC
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Groundwater Sampling and Analysis Plan
Motiva - Convent
. June 2005

Table 5
Historic Groundwater Quality Data Summary

Motiva Enterprises, LLC
Convent, Louisiana

2-Methylnaphthalene 8270 Post Closure

IArsenic 6010 Post Closure Yes 335 10 0002 |-]0.043
Barium 6010 Post Closure Yes 334 153 004 | -] 175
Benzene 8260 Post Closure No 336 0 -
Benzo(alanthracene 8270 Post Closure No 336 - 0 -
[Cagmium 6010 Post Closure Yes 334 1 0.004 | -1 NA
(Carbon Disulfide 8260 Post Closure No 336 0 -
Chilorides 325.2 WWTP/Bio Yes 184 178 1.2 -1 378
Chromium 65010 Post Closure/Bio Yes * 419 28 0.0015 | - 0.1
Chrysene _8270 Post Closure No 336 0 -
Ethylbenzene 8260 Bio No 85 0 -
|Ftuoranthene §270 Post Closure No 336 G -

Iron 6010 WWTP Yes 104 51 0.013 | -1 232
Lead 6010 Post Closure/Bio Yes 419 29 00032 -1 0.1
Manganese 6010 WWTP Yes 104 96 0.02 -| 6.25
Mercury 7470 Post Closure Yes 303 9 0.0002 | - { 5E-04
Naphthalene 8270 Post Closura No 336 0 -

. INicke! 6010 Big Yes 85 3 0.06 1 -] 0084
Nitrate 353.2 Post Closure Yes 351 85 002 |-4 083
Nitrogen, Total Kjeldahi 351.2 Big Yes 84 48 0.1 -1 1.8
Phenanthrene 8270 Post Closure No 33 0 -
Phenols 8270 Post Closure Yes 353 22 0002 | -]0.092
Pyrene 8270 Post Closure No 336 0 -
[Sodium 6010 WWTP Yes 104 88 149 | -1 145
Sulfate 3754 Post Closura Yes 338 321 1.37 | -1 177
Toluene 8260 Post Closure No 336 0 -
Xylene 8260 or 8021 Post Closure/Bio Yes 420 1 0.000869] - | NA
]Zinc 6010 Bio Yes 83 36 0.01 - ] 0.569

Notes:
1} Post-Closure - RCRA Hazardous Waste Post-Cosure Units
2) Bio - Siosludge Landtarm )
3) WWTP - Waste Water Treatment Ponds
4} NA - Nat applicable

1983W Table 5 — Page 1 C-K Associates, LL.C
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Groundwater Sampling and Analysis Plan

Motiva — Convent
. June 2005

FIGURES

1983W C-K Associates, LLC
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Groundwater Sampling and Analysis Plan

. Motiva - Convent
. June 2005

® FIGURE 1

WELL LOCATION MAP

1983W C-K Associates, LLC
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Groundwater Sampling and Analysis Plan
Motiva — Convent
. June 2005

APPENDICES

1983W C-K Associates, LLC
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Groundwater Sampling and Analysis Plan

Motiva — Convent
. June 2005

® APPENDIX A

MONITOR WELL SAMPLING DATA

1983W C-K Associates, LLC
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l

& r‘jﬂ*l "&“"i;_

. Appendix A - Monitor Well Sampling Data
Site: Motiva Enterprises LLC —~ Convent, LA Monitor Well #:
Project: Field Rep/Company:
Date/Time Weather;
INSPECTION INFORMATION

Comments

=

Are protective posts or concrete pad damaged?

Is pad lock in poor condition or untocked?

Is well shroud, cover, or well damaged?

Does annulus between well & shroud contain water?

Is weep hole drain plug damaged or missing?

Is well sign or LDOTD tag missing or damaged?

Do well shroud/protective posts require painting?

Does purge water drum need to be labeled?

LODOaUbOt-
I

Is well casing or well cap damaged?

*If Yes is checked on any item please provide comments and consult with Environmental Department ASAP,

TOTAL WELL DEPTHAIMMISCIBLE LAYER CHECK

. Depth to Water (ft} LNAPL/DNAPL Thickness (in): Total Measured Well Depth (A):
Depth at which 10% of screened interval is blocked (B): (if A isless than B then contact Environmental Dept.)
Water Column, H (ft): Well Dia., D (in): Purge Vol. (Gal)' = IT(D/12)/4 x Hx 7.48 gal/f’ x 3 =

*Well Dia versus Purge Vol. Per foot (H): %" =0.07 gal, 1”=0.12 gal, 2*=0.49 gal, 3" =1.10 gal, 4”=1.96 gal

PURGING INFORMATION
Purging Method: Start Purging: End Purging
Temp. (°F) pH{S.U} Cond. Turbidi 5 Clarity
Beginning
Well Volume 1
Well Volume 2
Well Volume 3
Well Volume 4
Total Volume
Purged (Gal): Remarks:
e —
SAMPLING INFORMATION
Sampling Date/Time: Container Size/Type Analysis Preservative
Sampling Method:

Sample Storage:

Laboratory:

. Transporter:

Remarks:
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Groundwater Sampling and Analysis Plan

Motiva - Convent
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® APPENDIX B

CHECKLIST FOR WELL SILTING

1983W C-K Associates, LLC



LDEQ-EDMS Document 35848516, Page 551 of 673

Appendix B
Checklist for Well Silting

= Well Nob. |¥:Depth at:which 10%:st€rééﬁed in oes well ineed.'“ ?’e‘develo ment e
B | T o To P Y At i Heph 1% i)
SW-1 20.47
SW-2R 32.46
SW-3 30,78
SW-4 30.05
SW-5 29.37
SW-6 31.25
SW-7 19.46
SW-8 19.48
SW-9 17.09
SW-10 19.88
SW-11 12.89
SW-12 12.9
SwW-13 12.95
SwW-14 11.89
. SW-15 10.93
SW-16 13.63
SW-17 17.5
SW-18 21.5
SW-19 17
SW-20 23.5
MW.2] 9.5
Mw-22 11.5

NOTE: If well needs redevelopment, it must be completed pricr to the next required sampling event.
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APPENDIX N

POLLUTION CONTROL FORM
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Form R400 (1.71) D

POLLUTION CONTROL FORM

~ @

. SUBMIT REQUEST PROMPTLY TO POLLUTION COORDINATOR

UNIT OR AREA:

e et s e
e e ———
———

TYPE AND STRENGTH OF MATERIAL:

ESTIMATED QUANTITY:

REQUEST DISPOSAL TO:

" PROPOSED DATE OF DISPOSAL:

. *START OF RELEASE, TIME AND DATE:

k "COMPLETION OF RELEASE, TIME AND DATE:

REMARKS:

SUPERVISOR.

RECOMMENDATIONS:

POLLUTION COORDINATOR

APPROVED ASSISTANT PLANT MANAGER

*In case of upset on operuting uniis pecessiloting on unusual elecse of pollutants, Wasts
Treating Plant Supervisor must be cleried immediately, aod this form fiied in confimnation.
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Emergency Response Plan:

The Motiva Enterprises, LLC (Motiva) Emergency Response Plan is designed to meet
both operational and regulatory compliance objectives. The plan integrates components
of emergency response procedures developed for operational needs and a variety of
compliance needs including the requirements.of the Solid Waste Regulations.

Included in this section of the application as required by the October 28, 2004 Notice of
Deficiency is updated information describing the contingency plans and procedures
currently being utilized by Motiva. This section includes the outline of the information
that would be immediately available in electronic format to both Motiva employees and
outside agencies should a situation arise that required the implementation of the
emergency procedures. The complete plan is maintained onsite in an electronic format

and is available for review.



LDEQ-EDMS Document 35848516, Page 556 of 673

EMERGENCY RESPONSE PLAN

HOW TO USE THIS PLAN

REFACE
The MOTIVA ENTERPRISES Emergency Response Plan {ERP) is designed to meet both operaticnal

and regutatory compliance objectives. This section describes how the Plan is organized to meet
these objectives and important features of the document.

HOW TO USE THIS PLAN

The Emergency Response Plan is organized into twelve different sections. All related appendix
materials are included at the end of the Manual. The primary sections are:

1 Introduction

2 Refinery Hazards

3 Incident Command System

4 Detection, Alarm and Notification Procedures

5 Emergency Response Training, Equipment, and Mutual Aid

. 6 Emergency Response Health and Safety Concerns

Emergency Response Team Procedures

<o

Evacuation, Accountability, and Sheltering

w

Terminating the Incident
10  Refinery Security

11 Media Relations

12 Hurricane Planning
Appendix:

Appendix A — Emergency Contact Numbers

Appendix B — Regulatory Compliance Matrix

Appendix C — Deftnitions and Abbreviations

Appendix D — Incident Management Checklists

Appendix E - Mutual Aid Contacts and Equipment/Material List
Appendix F — Accountability and Evacuation Procedure
Appendix G -~ Corporate Reporting Requirements

Appendix H - Emergency Response Equipment

Appendix | — Hazardous Wastes and Their Hazards

Appendix J — Personnel Accountability System

HOW TO USE THIS PLAN (APRIL 2006) 1




LDEQ-EDMS Document 35848516, Page 557 of 673

EMERGENCY RESPONSE PLAN

The Table of Contents refers the user to numbered Section Tabs. Each page is numbered, dated,
and carries the fitle of the section or appendix you are reading.

Each section organizes information into three general levels, which are signified by different
typefaces. For example, UNDERLINED ALL-CAPS is used to signify the beginning of a major
topic, Boldface is used to indicate a subheading under a major topic. When third-level
information is provided, subheadings are usually indicated by indenting.

When specific action items or important points appear in the text, they are signified by a box
symbol "8" which may be followed by additional action items in a step-by-step outline form.

KEY SIGNAL WORDS

Three types of special information are conveyed to the user through highlighted notes within the
written text. Watch for the signal words, DANGER, CAUTION, and NOTE - they carry special
meaning for the user.

DANGER indicates information that could result in death or serious injury to the employee. For
example, the Bomb Threat Procedure states:

k¥ DANGER: Never attempt to move or disarm any object which appears suspicious or is a
suspected explosive device.

CAUTION indicates important information or data that employees should be aware of to perform
their duties safely. For example:

o CAUTION: Firefighting protective clothing is not designed to provide any substantial
chemical protection,

NOTE includes important operational information that helps explain why a paricular
recommendation in the text should be followed. Notes usually convey real world practical
operating experience to the user. For example:

+ NOTE: Critical operations and operations personnel will be designated by the Shift
Superintendent.

HOW TO USE THIS PLAN (APRIL 2006) 2
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EMERGENCY RESPONSE PLAN

EMERGENCY RESPONSE PLAN REGISTRATION

8 Each copy of the Emergency Response Plan has an identification number on the inside
cover.

@ All recipients of this Emergency Responsé Plan must complete and return the Receipt
Form to the Safety, Health and Environmental Depariment. This action is necessary to
acknowledge receipt of the Emergency Response Plan and to register the Plan for future
updates and change distributions.

0 |If the Receipt Form is not returned, future updates will not be distributed and the
assigned Emergency Response Plan will be recalled.

8 Copies of the Emergency Response Plan are to be distributed to the individuals listed in
Table 1-1.

RECORD OF CHANGES

All pages within the Emergency Response Plan are printed with a Section identifier and the date
of publication/release to facilitate the insertion of future updates. When a change is to be made
within the Plan, a "Change Update" will be distributed by the Safety, Health and Environmental
Department outlining the specific instructions for inserting new or replacement pages within the
binder. All updates should be immediately inserted in the Plan and the outdated pages discarded.

A record sheet summarizing the date, responsible party, and the parts of the Plan affected by any
respective changes and corrections is shown on the next page. This recerd sheet should be used
to track that all copies of the Emergency Response Plan are maintained in an accurate, up-to-
date manner.

HOW TO USE THIS PLAN (APRIL 2006) 3
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EMERGENCY RESPONSE PLAN
EMERGENCY RESPONSE PLAN
RECORD OF CHANGES
Amendment Section(s) Affected Date
Number
1 All- updated Emergency Response Contractor form RTFC to 12/01/99
IES
3-9 Finance Section Chief changed from Manager of Acct. ~ 12/01/99
Supervisor Financial Services
4-7 Added Radio Protocols to detection, Alarm and Nofification | 12/01/99
Procedures
Appendix A-1, A-2, A-3, A-4, A-5, A7, A-B to reflect changes in | 12/01/39
plan sections and Personnel changes
Appendix A-10 added Convent Refinery Radio Fleet Map 12/01/99
2 Emergency Response Plan Distribution List 5/31/01
Appendix D — SHE Commander Aide Checklist 8/9/00
3 Incorporated Hazardous Waste Contingency Plan 14/3/03
Reguirements as follows:
How to Use This Plan pg 1 -- added Appendix H and 11/3/03
Appendix |; pg 5 — added LDEQ
1-2 Revised Regulatory Compliance to include reference | 11/3/03
to LAC 33:V.1513; 1-6 Revised Plan Updates and
Revisions
. 2-6 Added description of Hazardous Waste Facilities 11/3/03
Appendix A-3 to include home and office addresses of 11/3/03
EOC Commanders
Appendix B to include regulatory matrix for Hazardous 11/3/03
Waste Contingency Plan
Appendix F to include evacuation map and reflect new 11/3/03
Accountability phone number
Added Appendix H 11/3/03
Added Appendix [ 11/3/03
4 Section 3 - Changes made to titles and responsible persons 11/3/03
for EOC Staff and Incident Command Staff, references to Site
Commander changed to Incident Commander :
Appendix A — Changes to titles and responsible persons for 11/3/03
EQC staff and Incident Command Staff, phone number
additions and changes for EOC Staff, Incident Command Staff,
and VERT members, additions and changes to VERT
members
5 Section 8 - Sorrento evacuation plan and map was added 2/01/05
6 Appendix A — Changes to titles and responsible persons for | 2/01/05
EOC staff and incident Command Staff, phone number
additions and changes for EQOC Staff, Incident Command Staff,
and VERT members, additions and changes to VERT
members
7 How to use plan was reviewed. Changes were made to distribution 2/01/05
list. Date In footer was updated to Indicate review.
8 Reviewed and updated Table of Contents te Include Appendix Jand | 12/26/05
established link to Appendix
. 9 Reviewed How To Use This Plan and Updated review date. 12/26/05

HOW TO USE TH1S PLAN (APRIL 2006)
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EMERGENCY RESPONSE PLAN

Section | - Introduction

Section 2 - Refinery Hazards

Section 5 - Emergency Response Training, Eqiupment and Mutual
Aid

Section 6 - Emergency Response Health & Safety Concerns
Section 7 - Emergency Resposne Team Procedures

Section 9 - Terminating the Incident

Section 10 - Refining Security

Section 11 - Media Relations

Appendix A - Emergency Contact Numbers

Appendix B - Regulatory Compliance Matrix

Appendix C - Emergency Response Abbreviations
Appendix D - Incident Management Checklists

Appendix E - Mutual Aid Tables

Appendix F - Accountability & Evacuation Procedures
Appendix G - Corporate Reporting Requirements

Appendix H - Emergency Response Equipment

Appendix I - Hazardous Wastes and Their Hazards

Appendix J - Personnel Accountability System

10 Reviewed Section | — Introduction, updated review date and added 12/26/05
field accountability for personnel participating In field emergency
response activities

i1 Reviewed and updated Section 4 — Detection, Alarm and Notification 12/26/05
Procedures to reflect changes from Site Command to On Scene
Command

12 Reviewed Section 8 -- Evacuation, Accountability, and Sheltering, 12/28/G5
changed Site Commander to On Scene Commander

13 Reviewed and made minor changes to the following: 4/25/06

How TO USE THIS PLAN (APRIL 2006)




LDEQ-EDMS Document 35848516, Page 561 of 673

EMERGENCY RESPONSE PLAN
Table 1-1
Emergency Response Plan Distribution List
Copy Distribution
Number

1 Refinery Manager Doug Quinn ADMIN

2 External Relations Manager Gary Miller ADMIN

3 Manager Production Assurance Brian Meck ADMIN

8 FILE COPY File Copy Raom FIRE HOUSE
9 Emergency Operations Center Louisiana Room ADMIN

11 Security Control Center STORE HOUSE GATE
12 Control Room #3

13 Control Room #1

14 Emergency Response Coordinator Donald Faucheux FIRE HOUSE
16 Medical MEDICAL

17 IES Captain office - MOTIVA

ENTERPRISES
18 Shift Superintendent Office
19 Saint James Parish EOC P.O. Box 83
. Convent, LA 70723

20 IES Duty Chief — Motiva Enterprises  Danny Garcia FIRE HOUSE

Environmental Quality

Services, Permits Division

28 Ascension Parish Office of Homeland 828 S. Irma Boulevard,
Security and Emergency Response Suite 104
Gonzales, LA 70737
30 CB-4 FIRE HOUSE
34 Laboratory George Arnald LAB
37 SPARE File Room FIRE HOUSE
39 Equiva Services Crisis Management
40 SPARE File Room FIRE HOUSE
41 Louisiana Department of Office of Environmental P.O. Box 4313

Baton Rouge, LA 70821-
4313

HOw TO USE THIS PLAN (APRIL 2006)
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APPENDIX P

. PERSONNEL TRAINING PLAN
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MOTIVA ENTERPRISES, LL.C
CONVENT REFINERY
CONVENT, LOUISIANA
GD-093-1513

PERSONNEL TRAINING PLAN
WASTEWATER TREATMENT
SURFACE IMPOUNDMENTS

JUNE 2005

PREPARED BY:

C-K ASSOCIATES, LLC
17170 PERKINS ROAD
BATON ROUGE, LOUISIANA 70810
(225) 755-1000

. C-K ASSOCIATES PROJECT NO. 1983W
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1.0

GENERAL

The solid waste training program for the WWT Ponds will include the regulatory
training requirements for both permanent and new facility employees having
responsibilities associated with the WWT Ponds. Detailed job descriptions,
course outlines, and personnel training records are maintained at Motiva
Enterprises, LLC.

1.1

1.2

13

1.4

Purpose

The purpose of this program is to familiarize plant personnel with proper
solid waste management procedures, emergency procedures, emergency
equipment, and émergency systems relevant to the positions in which they
are employed.

Requirements

All employees who will be involved in operating or maintaining the
facilities must be fully trained in solid waste management and emergency
procedures.

No employee will be allowed to work in an unsupervised capacity at the
facilities prior to completion of this training program.,

For new employees whose assignment will involve solid waste
management at the WWT Ponds, training must be successfully completed
within six months of employment at the site.

Training Program

The training program provides an overview of solid waste management
procedures at the WWT Ponds and emphasizes the emergency protocol,
response actions, and responsibilities necessary during an emergency.
Annual review is required for all personnel in positions associated with
hazardous waste management. Participation in the annual review ensures
that Motiva Enterprises, LLC employees will be kept up to date with any
changes in the Wastewater Treatment Surface Impoundments Training
Plan, waste facilities, emergency procedures, and/or any other relevant
issues.

Format

The training programs will include formal classroom training, self-guided
learning modules, audio and visual aids, and on-the-job training.

1 C-K Associates, LLC
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20

3.0

4.0

INSTRUCTORS

The solid waste training program is directed by the Supervisor of Environment
Health and Safety (EH&S). Classroom instructors will be knowledgeable in the
specific fields being taught and have experience in solid waste management.

TRAINING FREQUENCY FOR FACILITY PERSONNEL

Facility personnel will participate in an annual review of the solid waste training
program.

TRAINING RECORDS

Records documenting the solid waste training given to each employee including
contractor personnel will be maintained at the site. These records will include a
description of both introductory and continuing training give to each employee.

Personne! training records will be maintained for at least three years after final
closure of the facilities.

Training records will be maintained at Motiva Enterprises, LL.C for a period of
three years for personnel who leave employment.

FACILITY PERSONNEL RECORDS

The key job descriptions, including job title, assigned unit, location, basic
function, specific duties, and responsibilities as related to solid waste
management, and required qualifications for each position related to the WWT
Ponds, can be found at the Motiva Enterprises, LLC site.

2 C-K Associates, LLC
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1.0

2.0

INTRODUCTION

The Motiva Enterprises, LLC (Motiva) Convent Refinery Wastewater Treatment
System includes five industrial solid waste surface impoundments (WWTU).
This Facility Operational Plan has been prepared according to LAC 33:VIL521.H
and LAC 33:VIL.713.D. This document describes the operations of the entire
Motiva Convent Refinery, including Refinery safety and security, and a
description of the wastewater treatment process.

Approximately 1,400 acres of the 3,900-acre property are involved in the actual
petroleumn refining activities, including the surface impoundments. Motiva
operates in Sections 9, 10, 11, and 12, in Township 11 South, Range 3 East of St.
James Parish. The facility is located on the Ascension-St. James Parish boundary
line along the east bank of the Mississippi River between Mile Station No. 161
and No. 162. The refinery is located on River Road, approximately one-half mile
north of the intersection of Highways 44 and 70, approximately nine miles
northwest of Convent, Louisiana, and two miles north of the Sunshine Bridge.

FACILITY OPERATIONS

2.1 Surface Impoundment Design

The WWTU are designed to collect process wastewater, including ballast
water, water in crude oil, stripped sour water from the stripper units,
biosiudge landfarm leachate, cooling tower and boiler blowdown, and
contaminated storm water, from the developed refinery site. Waters drain
into each impoundment by gravity flow. The five WWTU include
Aeration Basins No. 1 and No. 2, the Recycle Pond, the South Surge Pond,
and the East Surge Pond.

Two wastewater treatment surface impoundments (the Recycle Pond and
the South Surge Pond) are lined with a large deposit of natural clay
-(Maximum Coefficient of Permeability 1 x 107 cm/sec) approximately
ten feet thick beneath the units. The East Surge Pond, which serves as
an overflow location for the South Surge Pond in the event of heavy
rainfall or flooding, is lined with a three-foot thick, recompacted clay
liner and a 60-mil HDPE flexible membrane. The other two units,
Aeration Basins No. 1 and No. 2, are fitted with synthetic liners placed
over 12 inches of sand. Within the sand is a three-inch perforated pipe.
The natural clay unit is directly below the sand and piping. The clay
unit will prevent leachate from entering the underlying soil and filtering
into the water table located approximately 12 feet bgs. A levee
constructed of a compacted fill contains the wastewater, while a two-foot
freeboard prevents overflowing, even during adverse weather conditions.

1 C-K Associates, L.LC
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2.2

A difference in elevation of approximately two feet exists between the
highest surface water level in the storm water runoff channels and the
elevation of all of the surface impoundments. Positive drainage is
maintained on the site due to its flat topography; therefore, no special
dewatering plan, facilities, or control systems are necessary.

Wastewater Stream

The impoundments are designed to collect and treat process wastewater,
including ballast water, water in crude oil, stripped sour water from the
stripper units, biosludge landfarm leachate, cooling tower and boiler blow
down, and contaminated storm water, from the developed refinery site.
Motiva is proposing to receive off-site wastewater from companies that
generate wastes which are similar in nature to what is generated within the
refinery. These companies would typically be owned and/or operated by
an Alliance company but may also include companies associated with
Alliance company activity. These wastes would include wastewater from
offsite petroleum refineries, petroleum pipelines, gas storage and treatment
facilities, and bulk storage facilities which store petroleum and/or
vegetable oil products.

Wastewater Treatment Process

Wastewaters from the refinery are routed to one of the two API
Separators for the settling of particulate matter and skimming of free oil.
Following separation in the APIs, wastewater is routed to the
Equalization Tank (37T-316). Under high flow conditions, the flow can
also be routed to the two Storm Surge Tanks (37T-314 and 37T-315) or
the Upset Tank (37T-317).

Flow in excess of the hydraulic capacity of the APIs is automatically
routed to the Storm Surge Sump and is either pumped into the refinery
equalization/surge area, or is routed by gravity into the South Surge
Pond for temporary storage. It should be noted that if API #2 is out of
service, flow which would normally be routed through this API is
pumped directly via the Storm Surge Sump to the equalization/surge
area.

From the equalization/surge area tanks, the wastewater is routed into the
Staged Activated Sludge Treatment Unit (SASTU) unit and from there
into one of the two in ground aeration basins. Under normal operation,
two stages of activated sludge treatment will be employed, first-stage
treatment in the SASTU (37T-324 and 37T-325) and second-stage
treatment in one of the two existing Aeration Basins No. 1 and No. 2.
Treated water from the aeration basins is divided between three clarifiers
(37V-350, -351, or -352) for solid/liquid separation. Clarified water
from the clarifiers is directed to the Recycle Pond where it is stored prior

2 C-K Associates, LLC
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23

24

to being pumped through pressure sand filters and discharged through
Qutfalt 001 to the Mississippi River.

Facility Recordkeeping

Motiva performs daily inspections of its surface impoundments to detect
evidence of leaks, strong odors, or structural failure, and to verify that a
minimum freeboard of two feet is maintained. The Daily Inspection
Checklist, which allows for additional comments and observations of the
inspector, is included as Exhibit 1 of this Plan.

To ensure that the Solid Waste Surface Impoundments are operating
properly, these facilities are inspected on a daily basis and after storms. If

a leak in any of the surface impoundments is detected, the Louisiana
Department of Environmental Quality (LDEQ) will be notified
immediately.

The following records will be maintained for the WWTU:

Inspection Schedule

Annual Solid Waste Generator’s Report
Record of Correspondence with LDEQ
Groundwater Monitoring Reports

Record of LDE(Q} inspections

Existing Solid Waste Permits

Louisiana Solid Waste Rules and Regulations
Solid Waste Permit Applications

Solid Waste Permit Modifications
Contingency Plan and Emergency Procedures
Personnel Training Documentation

Quality Assurance/Quality Control (QA/QC) Records
Monitoring, Testing and Analytical Data

s » = 9

All solid waste records shall be maintained on-site for the life of the
facility and will be kept for at least ten years after closure.

Vector, Dust, Litter, and Odor Control

The wastewater stream and the type of sludge developed in the surface
impoundments do not attract pathogen transmitting organisms; therefore,
excessive vector control is not required. The physical nature of the solid
waste generated and disposed in the surface impoundments is such that the
waste will not become airborne as dust nor will its trash require litter
control. Daily inspections are performed at the surface impoundments for
structural stability and excessive odors. Based on Motiva's experience,
there are no odors associated with the surface impoundments. However, if

3 C-K Associates, LLC
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odors do exist, the safest and most effected method to eliminate the odors
will be implemented.

3.0 SAFETY AND SECURITY

31

3.2

i3

34

Refinery Safety

The operational personnel at the site are required to wear protective
equipment, such as hard hats, safety glasses, gloves, and other equipment,
as necessary for protection against accidental injury as required by the
Occupational Safety and Health Administration (OSHA). In the unlikely
event that a major incident arises due to the operation of the Wastewater
Treatment System, elements of the Contingency Plan will be activated.
Riverview Medical Center, located within ten miles of the Refinery site,
will be used if off-site medical services are required.

Fire Protection

The wastewater addressed in this application is not flammable. No
situations are known which might cause the surface impoundments to be
the source of a fire emergency. Emergency plans to deal with fire,
including each building’s fire exits and established locations for fire
extinguishers are maintained in accordance with OSHA requirements.
Although Motiva is equipped to handle emergencies on-site, if outside
assistance is required, the Union-Convent Volunteer Fire Department will
be contacted. For additional information, please refer to Motiva's
Contingency Plan.

Safety Measures for Emergency Situations

All equipment utilized by Motiva’s WWTU is routinely inspected and
maintained to prevent breakdown and ensure the containment of waste. In.
the event of equipment failure, repairs are either performed immediately
on-site or equipment is leased until repairs can be completed. However,
any breakdowns which result in the release of solid waste will be reported
to LDEQ promptly by telephone. In the event of an emergency situation,
normal operations of the surface impoundments will be shut down and
wastewater discharges stopped during clean-up operations.

Operations at the Refinery continue as usual during most types of
inclement weather. Severe weather conditions, such as hurricanes, may
result in the temporary closure of the surface impoundments. Decisions to
close the impoundments during inclement weather are made by the facility
management personnel.

Employee Safety and Training

4 C-K Associates, LLC
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3.5

Motiva requires all employees to undergo a rigorous safety training
program as it relates to the overall safety requirements of the Convent
Refinery and the specific safety requirements dictated by the employee’s
job assignment. Personnel safety meetings are held weekly. The Refinery
also has emergency plan to deal with employee safety, health, and medical
treatment in case of accidental job-related injury.

Employees who are responsible for the operations of the WWTU are
required to be knowledgeable of the safety requirements and must be able
to perform related tasks at all times. Additional information regarding
personnel training, safety measures and emergency procedures is
addressed in Motiva’s Personnel Training Plan and Contingency Plan.

Refinery Security

The Motiva site is completely surrounded by a seven-foot chain link fence
to prevent unauthorized ingress or egress, except by willful entry, and to
prevent entry by domestic livestock. The site’s fenced perimeter is
sufficiently cleared and lighted to allow access by contracted security
patrol by vehicle or by foot.

Vehicles entering or leaving the facility must pass through the main gate.
Access to the site is through the main gate which is guarded 24 hours per
day, 365 days per year by contracted security guards. The main access
gate is a locking sliding security gate. If the security personnel must leave
the guardhouse, the gate is closed and locked. A visitors’ parking lot is
located outside the main gate. The guard will stop and document all
vehicles, contractors, visitors, and refinery personnel entering and exiting
the facility. All other gates are closed and locked when not in use.

Refining operations are continuous; hence, the facility is always manned.

Unauthorized persons may not gain entrance into the facility without being
observed by Refinery personnel.

5 C-K Associates, LLC
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EXHIBITS
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. EXHIBIT 1

DAILY INSPECTION CHECKLIST

2 C-K Associates, LLC
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The Daily Inspection Checklist is to be supplied by Motiva

1 C-K Associates, LLC
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. SAMPLE

Daily Inspection Checklist

Inspector:
Date:
Time:
Aeration Aeration Recycle  South Surge East Surge
Basin 1 Basin 2 Pond Pond Pond
1. Is there any evidence of leaks
around the impoundments? Y N Y N Y N Y N Y N

2. Is there any evidence of strong
odors around the impoundments? Y N Y N Y N Y N Y N

3. Is there any evidence of structural
failure (i.e., slope failure) arcund the
impoundments? Y N Y N Y N Y N Y N

4. [s there any evidnece of erosion
around the impoundments? Y N Y N Y N Y N Y N

. 5. Is there less than two feet of
freeboard around the impoundments? Y N Y N Y N Y N Y N

Return completed checklist to SH&E.

If any of the above questions were answered Y, contact SH&E immediately.

Comments and Observations

Signature
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C-K ASSOCIATES, INC.

DATE

SHEET OF

DAILY FIELD LOG

PROJECT NAME:

PROJECT NO.:

FIELD ACTIVITY SUBJECT:

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

VISITORS ON SITE:

CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT

DECISIONS.

t WEATHER CONDITIONS:

- IMPORTANT TELEPHONE CALLS:

C-K REPRESENTATIVE ON SITE:
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APPENDIX T

. CHAIN-OF-CUSTODY FORM
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APPENDIX U

. CLOSURE COST ESTIMATES
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2005 Closure Cost Estimate

WWT Ponds
Closure Procedures Cost
Prepare and Submit Closure Plan to the the LDEQ $9,223
Mobilization/Demobilization $24,643
Dewater WWT Ponds $40,044
Remove Sludge aqd 6 Inches of Soil $332,712
Load/Haul Siudge and Soil $555,074
Dispose Sludge and Soil $1,774,463
Collect Soil Samples $1,331
Analyze Soil Samples $1,774
Backfilt and Return to Original Grade $3,404,446
Apply Top Soil $49,057
Seed and Fertilize $18,482
Abandon Monitoring Wells $25,875
3] O S TSP $6,237.112
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APPENDIX V

. FINANCIAL ASSURANCE DOCUMENTATION AND
LIABILITY INSURANCE
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Shell Central Finance

" Jim Zaleski

P, 0. Box 2463

Houston, TX 77252-2463

Tel+1 713 241 5529

, : Emai: jim.zaleski@shell.com
STANDARD OVERNIGHT

Louisiana Department of Environmental Quality
ATTN: Office of Management & Finaoce,
Financial Services Division’

P.O. Box 4303 ..

Baton Rouge, LA 70821-4303

March 28, 2006
Dear Sir:

Attached is Shelt Oil Company's financial test to deronstrate financial responsibility in
2006 for solid waste facilities in Louisiana in support of Shell owned/opérated or
guaranteed facilities (Shell Chemical LP- Norco West Site; Equilon Enterprises LLC -
Metairic Plant; and Motiva Entérprises LLC Norco and Convent Refinery) as required by
LAC 33:VI1 727. A.1and A.2. This submission updates those provided on March 28,
and April 21, 2005.

As noted last year Shell Oil Company now owns 100% of Equtlon aitd Equilon i is now
doing business as Shell Oil Products US.

Sharcholdcr's equity shown on page 5 is not identical to the amount displayed in the
audited financial statements because it has been edjusted for goodwill/intangibles and

* software, a total of $3,569,000,000 ($13,435,000,000 - §3,569,000,000 =

$9,866,000,000). The letter from the [ﬁdcpenden: Accountants addresses this matter,
Following is a recap of the attachments:

1. Financial assurance Letter;

2. Guaranty to Motiva Enterprises LLC — Norco and Convent Refineries for
Closure/Post-Closure and Liability Coverage;

3. Guaranty 1o Equilon Enterprises LLC — Metairie Plant for Closure and/or
Post-Closure and Liability Coverage;

4. Guaranty to Shell Chemical LP-Norco Che:mcnl Plant for Closure and/or
Post-Closure and Liability Coverage;

S. 2005 Shell Oil Company Financial Review, which includes audited ﬁnancm]
statements and auditor’s opinion;

6. Special Independent Accountants Report in support of item 1.

7. Certificate of Delegation to Vice President Finance and Controller.

T8Z06.97 Louisiana.doc
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Please do not hesitate to contact me if there are any questions (713 241-5529).

.

l ‘

JB206.97 Louisiena.doc



LDEQ-EDMS Document 35848516, Page 589 of 673

d
;

DISTRIBUTION LIST

United States Environmental Protection Agency

- Regional Administrator - Region VI

ATTN: RCRA Financial Requirements
1445 Ross Avenie
Dallas, TX 75202:2733

PriceWaterhouseCoopers LLP
Calby Warr
Shell Chemical LP

Norco Chemical Plant — Fred Goodson ~ STANDARD QVERNIGHT
Norco Chemical Plant — Vickie Vicknair - STANDARD OVERNIGHT

Motiva Enterprises LLC
Convent Refinery ~ Bill Pairl - STANDARD OVERNIGHT

Shelt Lubncants

Brenda Clark

JBZ06.97 Louisiana doc
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' . Shell Oil Company

Yice President Financs and Controlér

P. O. Box 2463

Hotsion, T8 77252-2453

March 28, 2006 - - United Stcies of America

Louisiana Department of Environmental Quality
ATTN: Office of Managemerit & Finance,
Financial Sérvices Division

P.0.Box 4303 _

Baton Rouge, LA 70821-4303

Dear Sir:
I am the 1 am the Chief Financial Officer of Shell Oil Company, P. Q. Box 2463, Houston, TX
T7252-2463. This letter is in support of this fitm's use of the financial test to demonstrate financial

responsibility. for liability coverage and closure andfot posiclosuré care as specxﬁcd in LAC
33:VIL727 Al and A2

1. The firm identified above is the permit holder of the following solid waste Tacilities,
whether in Louisiana or not, for which liability coverage is being demonstrated through
the ﬁnanc:al test specified in LAC 33:VIL727:A.1. The amount of annusl sggregate '
liability coverage covered by thc test is shown for each facility: None.

2. The firm identified above is 1he pcnml holder of the following solid waste facilities,
whether in Louisiana or not, for which financial assurance for closure and post-closure
care is demonstrated through a financial test similar to that specified in LAC
33:VIL727.A.2 or other formos of sclf-insufance. The current closure and posl-closure
cost estimates covered by the test are shown for each facility: None.

3. This firm guarantees through a corporate guarantee similar to that specified in LAC
33:VIL.727.A.1 and 2 liability coverage, closure and post-closure of the following solid
waste facilities, whether in Lovisiana or not, of which Equilon Enterprises LLC*, Motiva
Enterprises LLC and Aera Esergy LLC, the permit holders are subsidiaries of this firm.
The amount of annual aggregate lability coverage covered by the guarantes for cach
fecility and/or the current cost estimates for the closure and/or post-closure care so
guaranteed is shown for each facility:

*Doing business as Shell Oil Products US

JBZ06.100. Louisiana.doc
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A. SHELL CHEMICALLP.

NORCO CHEMICAL PLANT - WEST SITE Aggregate Liability
" Solid Waste Site No. GPD-089-2265 (West Site) Coverage
P.O.Box 10

Norco, LA 70079 1,000,000

~ Solid Waste Closure Cost Post-Closure
Permit Numbers Estimate Cost Estimate

*++p_019 (Incinérator) - $ 151,765 )
C-0606 (Nickel Pit) 0 : |

Total $ 151,765 $ 0

NOTE: *** Estimated closure date - 2010
B. EQUILON ENTERPRISES LLC*

METAIRIE PLANT .
Solid Waste Site No. GD-051-1730.
Permit No. PO194 .
P. O. Box 7400 : Agsregate Lisbility Coverage

Metairie, LA 70010

' 30-Year

1,000,000

) 30-Year
Solid Waste . Closure Cost Post-Closure
Permit Numbers Estimate ' Cost Estimate

*NOTE: Fatimated closure date - 2006

' *LA 0003140 (NPDES Oxidation Ponds)  § 2,535,325 0

TBZ.06.100.Louisiana.doc

.l *Doing busisess as Shell Oil Products US
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_ C. MOTIVA ENTERPRISES LLG
. (1) NORCO REFINERY
- Sofid Waste Site No, GD-089-0359
l P. 0. Box 10
Norco, LA 70079
' ) Aggregate Liability Coverage 31,000,000 -
N ' 30 Year -
Solid Waste ' Closure Cost Post-Closure
I Permit Numbers Estimate Cost Estimate
THEEPA £492 (_New Landfill) $ 1,225767 $ 1,023,442
. . #4P.0 114-Al (Landfill) 0 993,864,
eep-0268 (SWIB& Aero Basin) 33,517,983 1,101,087
A - (Refinery Soils) 334,209 127,052
l Total " $35,077,959 § 3,245,445
. NOTE:  * Estimated closure datc - unknown
l ** Estimated closure date — Closed. Post Closure: 2027
#** Estimated closure date - 2010
. #4344 Ectimated closure date — 2010
l @ CONVENT REFINERY
Solid Waste Site No. GD-093-1513
i Fighwey 14
Convent, LA 70723
Aggregate Liability Coverage $1,000,000
. . _ 10-Year
_ Solid Waste Closure Cost Post-Closure
. Permit Numbers Estimate Cost Estimate
*P-0126 Surface Impoundment $ 6,427,036 $1,336,369
' *+ P-0246 Biosludge Farm 18930 36084
l Total’ §$ 6,445,966 $1,372453
NOTE: * Estimated closure date — 2024
l ** Estimated closure date - 2032

. JBZ06.100.Louisisna doc
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4
Acra Energy LLC " - Aggregate Liability Coverage $1,000,000
North Belridge Landfill " 30-Yr Post-Closure Cost Estinate  § 166,632
19590 7¢h Standard Road .
McKittrick, CA 93251

- Facility No. 15-AA-0067

4, This firm is the owner or operator of the following solid waste facilitics, whether in
Louisiana or not, for which financial assurance for liability coverage, closure and/or post-
closurc ¢are is not demonstrated either t6 the U.S. Environmental Protection Agency or
10 a state through a financial test or any other financial assurance mechanism similar to
those specified in LAC 33:VIL727.A.1 and/or 2. The current closure and/or post-closure
cost estimetes not covered by such financial assurance are shown for each facility: None.

This firm is not required to file a Form 10-K with the Securities and Exchange Commission (SEC})
for the iatest fiscal year.

The fiscal year of this firm ends on December 31. The figures for the following items marked with
ai asterisk are derived from this firms independently audited, year-end financial statements for the

latést completed year, ended December 31, 2005,

JBZ06.100.Louisiana.doc
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PART €. LIABILITY COVERAGE, CLOSURE AND/OR POST-CLOSURE CARE
ALTERNATIVE 1l '

1. Sum of current closure and/or post<losure cost

estimates (total of all cost estimates listed sbove) ' $. 48995545
2. Amount of annua) ngpregate liability
coverage to be demonstrated $___5.000,000
3. Sumof lines 7 4nd 2 $ 53995545
4. Curent bond rating of most recent issvance of this firm Aaz by Moody's
and name of rating service AA by Standard & Poor's
5. Date of issuznce of bond 03/30/1999:
6. Date of maturity of bond 04/01/2009
*1. Tangible net worth {Lf any portion of the closure
and/or post-closure cost estimates js included in
the "total lizbilities” the firms financial statements, _
yois may add that portion to this line.) $9.866,000,000 4
*g, Total assets in the U.S. (required only if less .
than 0% of assets are located in the 1.5.) $53.579.000,000®
9, 1sline 7 at least $10 million? X Yes - No
10. Is line 7 at least 6 times line 37 X Yes — No
*11.  Areat Jeast 90% of assets Iocated in .
the U.5.7 If not, complete line 12 e Yrs _X No
12." Is line 8 at least 6 times line 37 X_Yes __No

I hereby certify that the wording of this letter is identical** to the wording specified in
LAC 33:VIL727.A.2.Liv.(¢).

Yours truly,
RandyBracd
Vice President Finance and Controiler

March 28, 2006

Explanatory footnotes bave been added where appropriate.

W Shareholders® Equity §13,435,000,000 minus GoodwillIntangibles $3,569,000,000 = § 9,866,000,000
) Tofal U.S. Assets $57,148,000,000 minus GoodwillIntangibles §3,569,000,000 = $ 53,579,000,000

JBZ06.100.Louisiana doc
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o
;

SOLID WASTE FACILITY
CORPORATE GUARANTEE

FOR LIABILITY COVERAGE, CLOSURE AND/OR POST CLOSURE CARE

Guarantee made this 28th day of March 2006, by Shell Oil Company, a business corporation
organized under the laws of the State of Delaware, hereinafier referred to as guarantor, to the Louisiana
Department of Environmental Quality, obliges, on behalf of our subsidiaries * Motiva Enterprises LLC ~
Convent Refinery, Highway 44, Convent, LA 70723 and Norco Refinery, P. O. Box 10, Norco, LA
70079.

Recitals

1. The guarantor meets or exceeds the financial test criteria and agrees to comply with the
reporting requirements for guarantors as specified in LAC 33:VIL727 A 2.0.0x.

2. Motiva Entérprises LLC - Norco Refinery and Conveat Refinery are the permit holders,
liereinafter referred to as permit holders for the following solid waste facilities covered by
this guarantee:

A. Norco Refinery
: Solid Waste Site No. GD-089-0359

Permit Nos.: PA 492; P-0114-Al; P-0268

B. Convent Refinery
Solid Waste Site No, GD-093-1513

Permit Nos.: P-0126; P-0246

Guararitee is for liability coverage, closure, andfor post-closure as follows:

A. Norco Refinery
Aggregate Liability Coverage $ 1,000,000
Closaré Cost Estimate $35,077,959
Post-Closure Cost Estimate § 3,245445
B. Convent Refinery
Aggregate Liability Coverage 5 1,000,000
Closure Cost Estimate $ 6,445,966
Past-Closure Cost Estimate § 1,372,453

3. “Closure pla.ns, &5 used below refers to the plans maintained as required by the
Louisiana Administrative Code, Title 33, Part V11, for the closure and/or post-
closure care of the facility identified in Paragraph 2 above.

*  Shell Oil Company has a substantial business rtlaﬁonshii) with Motiva Enterprises LLC (s¢e
attached).
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10.

For value received from permit holder, guaramor guarantees to the Louisiana

Department of Environmental Quality that in the event that permit holder fails

to perfor closure and post-closure care of the sbove facility in accordance with the closure
plan and other permit requirements whenever required to do so, the guerantor shall do so or
shall establish & trust fund as specified in LAC 33:VIL.727.A.2.d as appliceble, in the name of
pcrrml holder in the amount of the currept closure and/or post-closure estimates as specified
inLAC 33: VIL727.A.2

For value received from permit holder, guarantor guarentees to any and al} third parties who
have sustained or may sustain bodily injury or property damage caused by sudden and
accidental occurrences arising from operations of the facility covered by this guarantee that in
the cvent that permit holder fails to satisfy a judgment or award based on a determination of
liabifity for boduly injury or property damage to third parties caused by sudden and accidental
occurrences arising from the operation of the above-nared facilities, or fails to pay an
amount agrezd to in settlement of a claim arising from or alleged to arise from such injury or
damage, the guarantor will satisfy such judgmeni(s), award(s), or settiement agreement(s) up
to the caverage limits identified above.

The guarantor agrees that if, a1 the end of any fiscal year before termination of this

guarantee, the guarantor fails to mect the financial test criteria, guirantor shall send within 90

days, by certified mail, notice to the administrative authority and to permit holder that he
intends to provide alternative financial assurance as specified in

LAC 33:VIL727.A.1 end/or LAC 33:VIL.727.A.2., as upplicable, in the name of the permit -
holder, within 120 days afier the end of such ﬁscal year, the guarantor shall establish such
financial assurance unless permit hokder has done so,

" The guarantor agrees to notify the administrative authority, by certified mail, of a voluntary

or involuntary proceeding under Title 11 (bankruptcy), U. §. Code, naming guarantor as
debtor, within 10 days commencement of the proceeding,

The guarantor agrees that within 30 days afier being notified by the administrative

aut.horlty of & determnination that guaranter no langer meets the financial test criteria or that he
is disallowed from continuing as a guarantor of liability coverage or closurs and/or post-
closure care, he shall establish aliernate financial assurance as specified in LAC
3%:VIL727.A.1 and or LAC 33:VILT27.A.2,, 8s applicable, in the name of permit holder
unless permit holder has done so.

The guarantor agrees to remain bound under this guarantes notwithstanding any or ell

of the following: amendment or modification of the closure and or post-closure care, the
extension or reduction of the time of performance of closure and/or post-closure or any cther
‘modification or alteration of an obligation of the permit holder pursuant to the Louisiana
Administrative Code, Title 33, Part VIL .

The guarantor agrees to remain bound under this guarantee for as long as the permit

holder must comply with the ppplicable financia) assurance requirements of

LAC 33:VIL727.A.1 snd/or LAC 33:VIL727.A.2 for the above-listed facility cxcept that
guarantor may cancel this guarantes by sending notice by certified mail, 1o the administrative
authority and 1o the permit holder, such cancellation to become eﬂ'ectlve no carlicr than 90
days after receipt of such notice by both the administrative authority and the permit holder, as

evidenced by the return receipts.
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11. The guarantor agrees that if the permit holder fails to provide alternative financial assurance
as specified in LAC 33:VIL727.A.1 andfor LAC 33:VI1.727.A.2, as applicable, and obtain
written approval of such assurance from the administrative authority within 60 days aftera
notice of cancellation by the guarantor is received by the administrative authority from
guarantor, guarantor shall provide such alternate financial assurance in the name of the permit
holder. '

12. The puarantor expressly waives notice of acceptance of this guarantee by the administrative

authority or by the permit holder. Guarantor expressly waives notice of amendments or
modifications of the closure and/or post-closure plan and of amendments or modifications of

the facility permit(s).

T hereby certify that the wording of this guarantee is identical to the wording specified in LAC
33:VIL727.A 2.Lix. (1), effective on the date first above written.

Effective date: April 1, 2006

Shell Ol Company

Randy/Braud
Vice President Finance and Controller

Signed and sealed
in the presence of:

NOTARY PUBLIC

Notary public\\sq gl County

My commission expires m

1BZ06.99 Louisiana.doc
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ATTACHMENT A

SUBSTANTIAL BUSINESS RELATIONSHIP

On June 22, 1998, Shell Oil, Texaco and Saudi Arabizn Oil Company ("Saudi Aramco®) reached
#greement on the formation and operational start up of Motiva Enterprises LLC, a Delaware limited

- fiability company. Motive is a joint venture combining major clements of the three companies® eastern apd

Gulf Coast United States rcfining end merketing businesses, includifig asitts previously held by Star
Enterprise, a partnership of corporate affiliates of Texaco sad Savdi Arameo.

Shel) Oil's initial ownership of Motiva of 35 percent was adjusted effective January 1, 2000 10 Just under
39 percent, with Texaco and Saudi Refining, Inc. cach owning just under 31 peicent (a final ownership
ptrcentege would have been calculated at the end of 2005 - see last paragraph). Shell's net investment in
Motiva as of Decembes 31, 2000 was approximately $1.3 billien, Shell’s net investment in Motiva as.of
December 31, 2001 was approximately $1.3 biltion. (Shell's Oil's awnership percentsge was 30% in 2001.)

Shiell's percent equity share of Motiva"s Income Before Tax and thé comresponding income tax expense is is
reflected in Shel's Consolidated Statement of Income.

The assets ammbrmed by each party end their affilistes and the covenants and agreements made and
entered into by each party and their affiliates in csubhshmg the Metiva venture constitute full
consideration given and received by cach party, respectively. The relative values of such cons'ldermon.
determined in negotiations between the companies, are reflected in such ownership pertentages.

* Motiva coninues 1o usz these assets in the refining and marketing businesses and will market petroleum

and other products directly and through independent wholesalers apd retailers: Motiva has exclusive rights
(through June 2004 end non-exelusive rights through hune 2006) to use the Shell and Texato brands on
refined oil product sales in those areas of the United States where Motive is suthorized o conduct its

respective businesses.

The trangaction for Shell Oil's acquisition of Texaco's interest in Equilon end Shell Oil's and Saudi
Refining Inc.'s acquisition of Texaco's interest in Motiva was finalized in early 2002 and was valucd at
$3.1 biltion, comprised of approximately $1.9 billion in cash end the assumption of approximately $1.2
billion of debt and related ljabilitics. Benefizial ownership change was effective January 1, 2002. In 2002,
Equilen is fally consolidated into Shell Oil's financial statements while Motiva continues o be accounted
for under the equity method of actouniting. As of December 31, 2002 Shell Qil's -50% equity ownc:shlp

was approximately $1.4 billicn.
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SOLID WASTE FACILITY
CORPORATE GUARANTEE

FOR LIABILITY COVERAGE, CLOSURE AND/OR POST CLOSURE CARE

Guarantee made this 28th day of March 2006, Shell Oil Company, a business corporation
organized under the faws of the Stale of Delaware, hereinafier referred to as guarantor, ta the Louisiana
Department of Eavironmental Quality, obligee, on behalf of our subsidiary * Equilon Enterprises LLCH?
~ Metairie Plant, P. Q. Box 7400, Metairie, Louisiana 7010

" Recitals

I. The guarantor meets or exceeds the financial test critéria and agrees to camply with the
reporting requirements for guarantors as specified in LAC 33:VIL.727.A2.i.ix.

2. Equilon Enterprises LLC — Metairie Plant, is the permit holder, hereinafter
referred to as permit holder for the following solid waste facility covered by
this guarantee:

Solid Waste Site No. GD-051-1730
Permit No. P-194 LA 003140 (NPDES Oxidation Ponds)

Guarantee is for liability coverage, élosure, and/or post-closure as follows:

Aggregate Liability Coverage $1,000,000
Closure Cost Estimate $2,515,325
Post-Closure Cost Estimats : 0O

3. “Closure plans,” as used below refers to the plans maintained as required by the
Louisiana Adminiswative Code, Title 33, Part V11, for the closure and/or post-
closure care of the facility identified in Paragraph 2 above.

4. For value received from penmit holder, guarantor guarantees 1o the Louisiana
Department of Environmental Quality that in the event that permit holder fails
to perform ¢losure and post-closure care of the above facility in accordance with the closure
plan and other permit requirements whenever required to do so, the
guarantor shall do so ¢r shal establish a trust fund as specified in LAC 33:VIL727.A24 as
applicable, in the name of permit bolder in the amount of the current closure and/or post-
closure estimates as specified in LAC 33:VILT2T.A.2,

S. For value received from permit holder, guarantor guarantees to any aad all third
parties who have sustained or may sustain bodily injury or property damage caused by
sudden end accidental occurrences erising from operations of the facility covered by this
guarantée that in the event that permit holder fails to satisfy 2 judgment or award based on a
determination of Hability for bodily injury or property damage to third parties caused by
sudden and accidental occurrences arising from the operation of the above-named fecilitics,
or fails to pay &n amount agreed to in settlement of & claim arising from or

*  Shel) Oil Company has & substantial business relationship with Equilon Enterprises LLC (see attached).

0 Doing business 25 Shell Oil Products US
JBZ06.98.Louisiana doc
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alleged to arise from such injury or damage, the guarantor will satisfy such judgment(s),
award(s), or settlement agreement(s) up to the coverage limits identified above.

o

The guarantor agrées that if, at the end of any fiscal year before termination of this

puarantee, the guarantor fails to meet the financial test criteria, guarantor shali send within 90
days, by certified mail, potice to the administrative authority and to permit holder that he
intends to provide alternative financial assurance as specified in LAC 33:VII.727.A.1 and/or
LAC 33:VIL727.A.2,, as applicable, in the name of the permit holder, within 120 days afier
the end of such fiscal year, the guarantor shaif establish such financia) assurance unless
permit holder has done so.

7. The guarantor agrees to notify the admipistrative authority, by certificd mail, of a voluntary
or involuntary proceeding under Title 11 (bankruptcy), U. S. Code, naming guarantor as
debtor, within 10 days commencement of the proceeding.

8. The guarantor agrees that within 3¢ days after being notified by the administrative
authority of & determination that guarantor no longer meets the financial test criteria or that he
is disallowed from continuing as a guarantor of liability coverage cr clesure and/or post-
closure care, he shall estabiish aftemate financial assurance as specified in LAC
33:VI1.727.A.1 and or LAC 33:VIL727.A.2., as applicable, in the name of permit holder
unless permit holder has done so.

9. The guarantor agress to remain bound under this guarantee notwithstanding any or all
of the foliowing: amendment or medification of the closure and or post-closure cere, the
extension or reduction of the time of performance of closure and/or post-closure or any other
modification or alteration of an obligation of the permit holder pursuant to the Louisiana
Administrativé Code, Title 33, Part VIL

10, The guarantor agrees to remain bound under this guarantee for as long as the permit
holder must comply with the applicable financial assurance requirements of
LAC 33:VIL727.A.1 and/or LAC 33:VI1.727.A.2 for the above-listed facility except that .
guarantor may cancel this guarantee by sending notice by certified mail, to the administrative
authority and to the permit holder, such cancellaticn to become 2fTective no earlier than 90
days after receipt of such noticé by both the administrative authority and the permit holder, as
evidenced by tbe return recejpts.

i1, The guarantor agrees that if the permit holder fails to provide alternative financial
assurence as specified in LAC 13:VIL727.A.1 and/or LAC 33:VIL727.A2, as applicable, and
obtain written approval of such assorance from the administrative authority within 60 days
after a notice of cancellation by the guarantor is received by the ddministrative authority from
guarantor, guarantor shall provide such alternate financial assurance in the name of the permit

holder.
12, The guarantor expressty waives notice of acceptance of this guarantee by the administrative

authority or by the permit holder. Guarantor expressly waives notice of amendments or
modifications of the closure and/or post-closure plan and of amendients or modifications of

the facility permit(s).
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- L hereby certify that the wording of this guarantee is identicsl to the wording
specified in LAC 33:VI1.727.A.2.iix.(1), effective on the date first sbove written,

Effective date: Apil 1, 2006.

She! Oil Cofmpany

 Bravd
Vice President Finance and Controller

Signcd and sealed
in the presence of:

‘\%Q&MS.%

‘NOTARY PUBLIC

Notary public\Snes sa .. Couty

My commission expires ﬁé&é

1BZ06 98.Lovisiana.doc
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ATTACHMENT A

SUBSTANTIAL BUSINESS RELATIONSHIP

_ On January 15, 1998, Shell Oil and certain of its subsidiarics and subsidiaries of Texaco Inc. reached

agresment on the formation and operational start up of Bquilon Enterprises LLC, a Delaware limited
liabitity tompany. Equilon is a joint venture, which combines major elements of both companies® western
and Midwestern United States .refining and marketing businesses and their nationwide trading,
transportation and lubsicants businesses. As of 12/31/01 Shell Oil owned 56 percent and Texaco owned 44
percent of Equilon. (Shell's net investment in Equilon as of December 31, 2001 was approximately. §2.7
biltion. Sheli’s 56 percent equity share of Equilon®s Income Before Tax and the corresponding income tax
expense is reflected in Sheli’s Consolidated Statement of Income.) The assets contributed by each party
end their affiliates and the covenants and agreements made and entered into by each party and their
affiliates in establishing the Equilon venture constitute full consideration given and received by cech party,
r:specﬂvgly The relative values of such considerstion, as determined in n:gomuons between the
companies, are reflécted in such ownership pen'.cn!agcs

Equilon continnes to us¢ these assets in the refining, marketing, trading, transportation and lubyicants
businesses and will market petroleum end other products directly and through indépeident wholesalers and
retailers, Equilen has exclusive rights (through June 2004 and non-exclusive rights through Junc 2006) to
use the Shell and Texaco brands on refined oil product sales) in those arcas of the United States where
Equilon is suthorized to conduct its respective businesses.

In the fourth quarter of 2001 Sheil Qil signed definitive agrecments to acquire Texaco's interest in Equiton,
piving Sheli Oit 100 percent cwnership. The beneficial ownership change was effective January |, 2002, In
early 2002, Skcll Qil Company acquired the 44 percent Texaco, Inc. interest in Equilon, which thcn began
doing business as Shel! Oil Products US.

JBZ06.SOPUS. Substantial. Buisness.Relationship.doc
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SOLID WASTE FACILITY
CORPORATE GUARANTEE

FOR LIABILITY COVERAGE, CLOSURE AND/OR POST CLOSURE CARE

Guarantee made this 28th day of March 2006, Shell Oil Company, & business corporation
orgasized uader the laws of the State of Delaware, hereinafter referred to as guarantor, to the Louisiana
Department of Environmental Quality, obligee, on behalf of our subsidiary * Shell Chemical LP - Norco
Chemical Plant - Wed Site, P. O. Box 10, Norco, Louisiana 70079.

Recitals

b. The guarantor meels or exceeds the financial test criteria and agrees to comply with the
reporting requirements for guaraniors as specified in LAC 33:VIL727.A.2.i.ix.

2. Shell Chemical LP - Norco Chemical Plant - West Site, is the permit holder, hercinafier
referred to as permit holder for the following solid waste facility covered by
this guarantes:

Solid Waste Site No. GPD-089-2265

Guarantee is for liability coverage, closure, and/or post-closure as follows:

Aggregate Lisbility Coverage $1,000,000
Closure Cost Estimate $ 151,765
Post-Closure Cast Estimate ' $ 0

3. “Closure plais,” es used below refers to the plans maintzined as required by the
Louisiana Administrative Code, Title 33, Part V1L, for the closure and/or post-
closure care of the facility identified in Paragraph 2 above.

4. For value received from permit holder, guarantar guarantees to the Louisiana
Department of Environmentai Quality that in the event that permit holder fails
to perform closure and post-closure care of the above facility in accordance with the closure
plan and other permit requirements whenever reguired to do so, the guarantor shall do 5o or
shall establish a trust fund as specified in LAC 33:VIL727.A.2.d us applicable, in the name of
permit holder in the amount of the current closure and/or post-closure estimales as specified
in LAC 33:VIL727.A.2.

5. For value received from pemit holder, guatantor guarantces to any and all third
parties who have sustained or may sustain bodily injury or property damage caused by
sudden and sccidental occurrences arising from operations of the facility covered by this
guarantee that in the cveat that permit holder fails to satisfy a judgment or award based on a
determination of liability for bodily injury or property damage to third parties caused by
sudden and accidental occurrences arising from the operetion of the above-nemed facilities,
or fails to pay &n amount agreed to in settlement of a claim arising from or

*  Shell Oil Company bas a substantial business relationship with Shell Chemical LP - Norco Chemical
Plant - West Site (see attached).
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‘I

alleged 1o arise from such injury or damage, the guarantor will satisfy such judgment(s),
award(s), or settlement agreement(s) up to the coverage limits identified above,

The guarantor agrees that if, at the end of any fiscal year before tefmination of this
guarantee, the guarantor fails to meet the financizl test criterin, guarantor shail send within 90
days, by certified mail, notice to the administrative authority and to permit holder that he
intcnds to provide alternative financial assurance as specified in LAC 33:VIL727.A.1 and/or
LAC 33:VIL727.A.2,, as applicable, in the name of the permit holder, within 120 days after
the end of such fiscal year, the guaraitor shall establish such financial assurance unless
permit holder has dong so. : '

The guarantor agrees to notify the administrative authority, by certified mail, of a
voluntary or involuntary procecding under Title 11 (bankruptey), U. S. Code, naming
guarantor as debtar, within 10 days commencement of the proceeding,

The guarantor agrees that within 30 days after being notified by the edministrative

" autharity of a determinetion that guarantor no longer meets the financial test criteria or that he

10.

—

1.

is disallowed from continuing ds a guarantor of liability coverage or closure andfor post-
closure care, he shall establish alternate financial assurance as specified in LAC
33:VIL727.A:1 and or LAC 33:VIL727.A 2., ss applicable, in the fame of peimit holdes
unless permit holder has done so.

The guarantor agrees to remain bond under this guarantee notwithstanding any or all

of the following: amendment or modification of the closure and of post-closure care, the
extension or reduction of the time of performance of closure and/or post-closure or any other
mod;fication or alteration of an obligation of the permit holder pursuant to the Louisiana

‘Administrative Code, Title 33, Part VL

The guarantor agrees to fémain bound under this guarantee for as long as the permit

holder must comply with the applicable financial assurance requirements of

LAC 33:VIL727.A.1 and/or LAC 33:VIL.727.A.2 for the above-listed facility except that
guarantor may cancel this guarantee by sending notice by certified mail, to the administrative
authority and to the permit holder, such cancellation to become effective no earlier than 90
days after roceipt of such notice by both the administr_aﬁ_ve authority and the permit holder, as

.evidenced by the retumn receipts.

The gumnior agrees that if the permit holder fails to provide eltemative financial

assurance as specified in LAC 33:VIL727.A.1 and/or LAC 33:V11.727.A.2, as applicable; and
obtain written approval of such assurance from ‘the administrative antherity within 60 days
after a nofice of cancellation by the guarantor is received by the administrative authority from
guaranitor, guarantor shall provide such alternate financial assurance in the name of the permit

helder. .
The guerantor expressly waives notice of acceptance of this guarantee by the administrative

authority or by the permit hofder. Guarantor expressly waives notice of amendments o
modifications of the closure and/or postclosure plan and of amendments or modifications of

the facility permit(s).
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I hereby certify that the wording of this guarantee is identical o the wording
specified in LAC 33:VIL727.A.2.i.ix(1), effective on the date first above written.

Effective date: April 1, 2006.

Shell il Company

'y Braud _
Vice President of Finance and Contraller

Signed and sealed
in the presence of:

Notary public \\ gevam.. County

My comimission expires o\ &

_JBZ06.90.Louisiana doc
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ATTACHMENT A

SUBSTANTIAL BUSINESS RELATIONSHIP

On July 1, 2000 Shell Chemica! Company a subsidiary of Shefl Oi Company was
converted into a limited partnership called Shell Chemical LP, Shefl Chemical LP is organized
under the laws of the state of Delaware. Chemical assets previously owhed by Shef] Oit
Company have been fransferved to Sheil Chemical LP. Shell Oil Company owns directly or
indirectly greater than 80% of Shell Chemical LP and serves as general partner.

The income and assels and fiabiltlies of Shell Chemical LP are accounted for on an
account-by-account basis in the financial records of Sheil Qil Company. Shelf Chemical LP assets
are approximately $5.7 billion of Shell Oif Company's assets of $69.1 billion (12/31/05). Shell
Chemical LP's income was a galn of approximately $13 million of Shell Ol Company's year-end
2005 income of $6. 1 billion.

Shell Chemica! LP will continue to use all or the vast majority of the assets formerty held.
by Shell Cil Company in the operations of its Chemical buginess.

The value received by Shell Ol Company, in previding this guarantes, Is the reduced cost

- and thus higher income by not Incurring afternative costs of insurance, letter of credit, surety

bond, efc.

JB208, Chemical. SBR doc
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SHELL OIL COMPANY
CERTIFICATE

I, H. A. Pineda, Assistant Secretary of SHELL Ol COMPANY, a Delaware
corporation {the *Company’}, DO HEREBY CERTIFY that the following is a true and correct
resolufion of the Board of Directors of ihe Company, and that said rasolution is in full force and
effect.

RESOLVED, That the President, any Senior Vice-President, the Vice
President — Finance, and the Treasurer are each hereby authorized, for and on
behalf of Shell Oil Company ("Shell Oif"), to guarantes, up to Shell Oi's ownership
interest, the financial and other obligations of any directly or indirectly held less than
wholly-owned subsldiaries to the sama extent that such executing officer would
otherwise be authorized In the nommal conduct of business to enter into the
transaction in question directly on behatf of Shell Qil, '

IT IS FURTHER CERTIFIED that R. J. Braud is the Vice President Finance and

_Controlier and R, S. Mennitl Is the Treasurer of the Company.

[T IS FURTHER CERTIFIED that, effectiva June 1, 2005, the title of Vice President

Financé and Chief Financlal Officer of the Company was renamed and changed to Vice °

President Finance, and all previousiy authorized and delegated authorities and powers granted
or assigned to the title of Vice President Flnapc'e and Chief Financial Officer of the Company
apph} and transferred to the new litle Vice President Flnance, without any effect to the delegated
authgrilies and powers.

IN WITNESS WHEREOF, this Certificate is signed and sealed with the Company's

corporéte seal on January 30, 20086,

\"‘“ 0“. CO "'l,
S\ %,
sopealer,
E’-: '*55 H. A. Pineda, Assistant Secretary
%0, &
,"'JﬂAWA“\\\““

gy
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' SHELL Oll. COMPANY
' CERTIFICATE
' I H. A Pineda, Assistant Secretary of SHELL OIL COMPANY (the "Compary’), a
' Delaware corporation, DO HEREBY CERTIFY that the following is a rue and comrect iist of the
. officers of the Company as of the date hereof:
l J. D. Hofmeister
President
'- . R.J. Braud C. A Lambolay
Vice President Finance and Senior Vice President, General
Controller Counsel and Corporate Secretary
l R. S. Menniti S. J. Paul
Treasurer Assistanl Secretary
' "A. M. Nolte H. A. Pineda
. Assistant Controller Assistant Secretary
l T.T. Coles o 'S. J. White
Vice President and Generl Tax Assistant Secretary
' Counsel
' IN WITNESS WHEREOF, this Certificale is signed and sealed with the Company’s
l corporate séal on January 30, 2006.
- ~
'l “‘““lllllm",” ' . /é,d. M s
\\@;o\l’. 004;:;% H. A Pineda, Assistant Secretary
' XY s
E] H
ix ¥F
| 1,0 &
"’f, &"s
. 'mﬁf-m"ﬂhg\\“

' " QACSO\DATASOC\Certficates\GERTSOC\SOC Officar Cert 1_30_08.D0C
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PRCEWATERHOUSE(COPERS

PricewaterhorseCoopers LLP

1201 Louisiana

Suite 2900

Hougton TX 77002-5678
Telephone [713) 356 4000
Facsimile (713) 336 4717

INDEPENDENT ACCOUNTANT'S REPORT
ON APPLYING AGREED-UPON PROCEDURES

March 28, 2006

Mr. Randy Braud

Vice President Fmance and Controller
Shell Qi! Company

P.O: Box 2463

Houston, Texas 77252-2463

Dear Mr. Braud:

We have audited, in accordance with auditing standards generally accepted in the United States, the
consolidated balance sheet of Sheil Oil Company (the Company) as of December 31, 2005, and the
related consolidated statements of income and earnings reinvested and of cash flows for the year thén
ended (collectively, the consolidated financial statements), end have issied our report thereon dated
March 24, 2006. The consolidated financial statements and our report are included in the Company’s
Financial Review for the year ended December 31, 2005.

We have performed the procedures enumerated below relating to your accompanying letter dated March

28, 2006 to the State of Louisiana Department of Egyvironmental Quality, Office of Managemeént and
Finance, Financial Services Division — Solid Waste (the Letter), which were agreed to by the Company

solely to assist the Company in eveluating the financial data that the Letter specifies as heving been
derived from the Company’s consolidated financial statements or accounting récords. This engagement
to apply agreed-upon procedures was performed in accordance with standards established by the
American Institute of Certified Public Accountants, The sufficiency of the procedures is solely the
responsibility of the specified users of the report. Consequently, we make no representation regarding the
sufficiency of the procedures describod below either for the purpose for which this report has beea
requested or for any othes purpose.
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Mr, Rendy Braud
March 28, 2006
Page2

. We obmined the Company’s schedule, whick calculates Tangible Net Worth, as dcﬁﬁed, as of
December 31, 2005: Tengible Net Worth lias been defined as Total Shareholder’s Equity less the
dollar aniount recorded for goodwill, intangibles and software. We compared the dollar amount of
$9,866 million being Tangible Net Worth, as defined, as of December 31, 2005 to a) the Letter (item
7, page 5} and b) the commesponding amount included in a scheduls prepared by the Company from its
accounting records and found such ainounts to be in agreement. We a) compared the amount on the
schedule of Tote] Sharcholder’s Equity of $13,435 million o the corresponding amount in the
Company’s December 31, 2005 Financial Review and found soch amounts to be in agreement; b)
compared the amounts on the schedule of i) goodwill of $2,319 million, and ii) intangibles of $1,259
million to the comresponding amounts appearing in the accounting records and found such amounts to
be in agreement; and c) determined that the schedule was mathematically correct.

2. We obtained the Company’s schedule, which calculates Tota] Assets in the United States as of

December 31, 2005. The schedule reduced total assets in the United States by the dollar amounts of
goodwill, intangibles a.nd software. We compared the dolfar amount of $53,579 million being Total
Assets in the United States as of December 31, 2005 to a) the Letter (item 8, pags 5) and b) the
corresponding amount included in a schedule prepared by the Company from its accouniing records
and c) compared the dolar amounts included in the schedule to the comesponding amounts in the
accounting records and found such amounts to be in agresment and d) determined that the schedule
was mathematically correct.

We were not engaged to, and did not, perform an audit, the abjective of which would be the expression of
an opinion on the specified elements, accounts, or items. Accordingly, we do not express such an
opinion. Had we performed additional procedures, other matters might have come to dur attention that
would have been reported to you. This report relatés only to the items specified above and does not
extend to any other items or financial statements of the Company taken as a whole.

This repost is intended solely for the use of the specified users listed ebove and should net be used by
those who have not agreed to the procedurey and taken responsibility for the sufficiency of the procedures
for their purposes. However, this report is a matier of public record and its distribution is not limited.

Yours very truly,

&Ww
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ENGINEERING STATEMENT

The units included in this application were certified as part of the original permit
application submittal in 1994 with the exception of the new East Surge Pond. The

certification of the East Surge Pond will be provided upon construction completion.
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INDUSTRIAL EMERGENCY SERVICES, L.L.C.

31 October 2006
DG2008-005

Mr. Donald Faucheux — Fire Chief
Motiva Enterprises, LLC

Highway 70 at 44

Convent, Louisiana 70723

Ref. EMERGENCY RESPONSE SERVICES
Motiva Enterprises, LLC - Convent, Louisiana

Dear Mr. Faucheux:

Industrial Emergency Services LLC (IES) is pleased to provide
Motiva Enterprises, LLC Convent Refinery with emergency response
services. The Convent Refinery is staffed 24/7 by an IES team
consisting of one captain and four firefighters. A command officer is
also assigned to the refinery Monday through Friday during normal
working hours. All IES firefighters are trained in interior structural
firefighting as defined by NFPAB00; Hazardous Materials
Technicians as defined by NFPA472; and rescue technicians. IES
personnel are also frained in basic first aid, high angle rescue and in
confined space rescue which meets the requirements of 29 CFR
1910.146.

IES personnel are trained and have access to Motiva’s Emergency
Response Plan (ERP). The ERP provides pre-planning and
preparedness for managing emergency situations including fire or
explosion, hazardous substance spills, flammable or toxic gas
releases, hurricane planning and securrty-mlated emergencies such
as bomb threats.

IES appreciates the opportunity of providing emergency response

services to Motiva. [If you have any questions or need any additional
information, please do not hesitate to contact me at 225.218.6458.

Sinceraly,

Déniel Garcia

Vice President & Deptity Fire Chief

pc: DG Correspondence File



LDEQ-EDMS Document 35848516, Page 615 of 673

EMERGENCY RESPONSE PLAN

REFINERY. EMERGENCY RESPONSE TEAMS

Shift Fire Brigade

IES contracted firefighters are supported on a 24 hour basis by a Shift Fire Brigade who are
MOTIVA ENTERPRISES employees. Six Shift Fire Brigade members are on duty on each of the
refinery’s four shifts which rolate every 12 hours. All Shift Fire Brigade members are qualified
Refinery Operators and are trained to the advanced exterior firefighting level as defined by NFPA-
600 and the hazardous materials operations leve! as defined by OSHA 1910.120.

Volunteer Fire Team

Both IES contracted firefighters and Shift Fire Brigade members are backed up by a Volunieer
Fire Team which consists of approximately 25 to 35 MOTIVA ENTERPRISES employees who
volunteer their time as a collateral duty. All members are trained to the advanced exterior and
interior structurai firefighting level as defined by NFPA-600. Volunteer Fire Team members carry
pagers and are subject to off-duty recall.

Volunteer First Aid Search and Rescue Team

The refinery maintains a Volunteer Search and Rescue Team consisting of approximately 25
MOTiVA ENTERPRISES employees. Members are trained in basic first aid, high angle rescue, and
in confined spaces rescue which meets the requirements of 29 CFR 1910.146.

Volunteer Release Team

The refinery maintains a Volunteer Release Team consisting of approximately 25 MOTIVA
ENTERPRISES or other contractor employees. The Release Team responds to hazardous
materials spills within the refinery and conducts air monitoring. Team members are trained to the
Hazardous Materials Technician level and meet the requirements OSHA 1910.120 (q).

incident Management Team

The refinery maintains an Incident Management System o support all emergency responses
within the refinery. All personnel who may function as the incident Commander meet the

requirements of OSHA 1910.120 (q).

MEDICAL DISASTER PLANNING

Medical disaster planning is an important element of this emergency response plan. The purpose
of the Convent Refinery’'s medical disaster plan is twofold:

1. The further reduction of injury or loss of lives; and

2. The implementation of a medical management practice.

EMERGENCY RESPONSE TEAM PROCEDURES (OCTOBER 2001) 7-2
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EMERGENCY RESPONSE PLAN

In the event of a critical event or site disaster involving multiple victim injuries or fatalities, medical
management will be instituted as follows:

o Medical personnel will immediately report to the Medical Department for initial assessment
and triage, utilizing the Bayou Room as the holding area for injuries, Shouid the incident occur
during off-shift hours, the Occupational Health nurse, as well as other team participants, wiil

be reached by pager.

o Medical personnet will be comprised of MOTIVA's Occupational Health Nurse, |IES Emergency
Medicai Technicians, and First Responders from MOTIVA's First Aid Search and Rescue
Team. The Occupational Health Nurse will determine the number of medical personne!
required fo respond to the event.

o Injured personnel will be transported to the Bayou Room where initial assessment and triage
will take place.

o The company physician will be notified of the event and requesled lo render on site
assistance.

*  Acadian Ambulance Service will be immediately notified by the medical scribe (Medical
secrelary during on-shift or Human Resources information contact off-shift), advising of the
incident, with an estimated number of mjured Additional medical assistance will be requested

at this time, if needed.

o The area hospital, Riverview Medical Center, will be alerted to the potential number of injured
which will be transported {o their facility.

. o In the event the Medical Depariment and Bayou Room is not accessible, an Alternate Medical
Site has been designed. This site to be ulilized will be Maintenance East Lunchroom. This site

-was chosen because of its location, size, and facilities conducive to medical triage and
treatment.

o The Human Resources Manager (or designee) will be responsible for notifying the families of
injured employees.

o In case of fatalities, the Human Resources Manager (or designee) will coordinate necessary
information to proper sheriff's department personnel and Coroner’s office.

TACTICAL EMERGENCY RESPONSE PROCEDURES

MOTIVA ENTERPRISES has developed a detailed set of Taclical Emergency Response
Procedures for use by the refinery Emergency Response Teams and members of Industrial
Emergency Services assigned to the refinery. The Taclical Procedures have been prepared as a

. desk-reference to:

1. Meet reguiatory compliance requirements for emergency response Standard Operating
Procedures.

2. Serve as a training aide for Emergency Response Team training.

3. Orient new emergency response personnel to refinery emergency response tactics.

4. Guide incident critiques.

. The Tactical Procedures Manual consist of 24 individual 8 to 10 page procedures which have
been written as stand-alone documents so that they may be removed from the Manual for easy

reference,

EMERGENCY RESPONSE TEAM PROCERURES (OCTOBER 2001) 7-3
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ST. ELIZABETH
HOSPITAL

Franciscan Missionaries of
Qur Lady Health System

October 31, 2006

Monica Lavigne, RN
Motiva Enterprises, LLC
Highway 70 at 44
Convent, LA. 70723

Ref:  Emergency Medical Service
Motiva Enterprises, LLC
Convent, Louisiana

Dear Mrs. Lavigne:

St. Elizabeth Hospital located in Gonzales, Louisiana hereby acknowledges
. our facility as the medical center on record for receiving emergencies from

the Motiva Enterprises, LL.C refinery in Convent, Louisiana (Motiva).
Should an accidental injury, fire, explosion, or other emergency arise at the
Motiva refinery, St Elizabeth Hospital is willing and able to respond.

St. Elizabeth is a fully staffed acute care facility licensed for 95 beds. St
Elizabeth provides a wide array of services such as emergency, surgery,
intensive care, imaging, telemetry, and other inpatient and outpatient
medical needs. If in the event a patient requires services that are not
available at St. Elizabeth Hospital, the patient will be stabilized and
transferred to another acute care facility based on their needs.

We look forward to working together in the care of your employees through
the years.

Sincerely,

Dsm.@zuwa

Dee LeJeune, RN
President/CEO

M\ St Elizabeth Hospital

[ has earned the

Il Joint Commission's
¥ Gold Seal of Approval™

1125 WEST HIGHWAY 30, GONZALES, LOUISIANA 70737 - PHONE (225) 647-5000 - WWW.STEH.COM

A Weaith Care AfTliate of VIA, nce
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11/249/2084 14:26 2256212916 ST. ELIZABETH HOSP.
FACT SHEET -
Capdlopalmopary Servioes Surglea) Services
Respirutary Thompy Stafled or On-Call 24 hours per day, 7 doys pey woek
Asterial Blood Gases Minirmum of 2 staf] membens assigned 1o each Cast
Putmonary Rebsbititaton . CR saaff arc crots tained to all OR arcas
Pulmonary Function Testing Surgery Scheduler availabic gt 547-MDMD
Routne Stress Testng 3 Oporvting rooms, 2 Endo rooms
Penumtine Streay Testng
Cardiolyte Stress Testing Portabie xay, C-Arm availahie
Holter Set Up Laparoscopic xnd Arthroscopic Canability
Holir Seoming G2 Lascr Capsbility
ECHO ENT, Opthsimalogy & Plastics Microscopes
EEG
Slecp Studicy
Sune Day Surgery
Critical Care Services 10 sarnc dey surgery beds with sepante waiting arcs
1 Bed ICU 1 pediatric room available
| isolation Room
Remote wlamotry manitoring of all in-house petionta Poit Ancsthesia Care Unit
S PACU beds Available
E ency Services .
Staffcd by Emergency Medicine Phyzicians Senjor Care (Gero-Psych)
10 beds inciuding speciad treatment rooms for cardiac, Eligibility - 55 Years of Age or Older
Traurma, Octho, and GY'N coses. 10 beds available
All surpery and ancillary scrvices adjncent o the ER Board Certiffedt Socis] Workers
. Helipad adjgcent to the ER ) Interdisciplinaty team spproach
Nuremg, staff trained in ACLS Reerestitmal Thorapist
Weekly paticr care conference mestings
Labaratory :
Hermatology apd Coagylation Medical - Surglcal Services
Urinalysis 68 bed unit covering Medical, Surgical, Orthopadic,
Chemisgy Urology, ENT, Vascular and Pediatric Patienits
Microbiclegy 12 Telemetry heds gvailable
Parasitology Swing bed patient starus availsble
Immunohemaiology
Radiclogy
Pharmacy 2 Fluprossopis unils
Pharrnacokinesic Dosing A vailsble Routine Room with Tornography Capability
Forrnulary Portable C-Arm
Therupoutis Inlervention Program ) porable x-ryy uni
GE NXI Highspeod CT Scanner
Ultrasound 2 Mermmography Units
Acuson Sequoin Ultruiound Fixtd MR]
Nuclear Medicine Other Services
GE Starcam Nuclear Medicine Camen Numitions] Counseling
Physical Medicme Services (Inpaden] Only)
Occupations) Therapy (Inpatient Only)
Speech Therapy (Inpatient Omly)
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GEOTECHNICAL INVESTIGATION

STORMWATER POND CONVERSION
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HYDROGEOLOGIC AND GEOTECHNICAL INVESTIGATION
STORMWATER POND CONVERSION

1.0  INTRODUCTION

An existing stormwater pond at the Motiva Convent Refinery will be converted to use as a wet
weather flow process-Contact Water Pond (CWP). Such a facility is regulated by State of
Louisiana Environmental Regulatory Code - VI Solid Waste Regulations (the Regulations), as
promulgated by the Louisiana Department of Environmental Quality (LDEQ). Therefore, a
modification of the existing solid waste permit will be required in order to include this new
facility.

The site is within the existing refinery area. Figure 1 shows the location of the facility. More
detailed information regarding proposed construction is provided in Paragraph 2.2.

1.1 Purpose

Aquaterra Engineering, LLC was retained by Motiva to conduct a hydrogeologic and
geotechnical investigation to support the permitting effort that is necessary to add the
impoundment to the existing solid waste permit for the area. This investigation was intended
to determine subsurface conditions and to develop options available for modification of the
existing impoundment to meet the design requirements of the Solid Waste Regulations as
regulated by the LDEQ.

1.2  Scope

The hydrogeologic and geotechnical investigation conducted for this project included the
following: .
s Data Review: Pertinent information from the existing solid waste permit that
encompasses the general area was reviewed to ascertain an understanding of data
available to develop the permit application.

* Work Scope Development: A work scope was developed to collect the additional field
and laboratory data that would be necessary to characterize the site for the permit
application.

« Site Reconnaissance: A visual review and documentation of site conditions pertinent to
the hydrogeciogic and geotechnical study at the time of our field exploration was
accomplished.

» Field Investigation: Four soil borings, ranging in depth from 40 to 100 feet, and sampled
continuously to the 40 foot depth were completed, and two monitor wells were
installed within the shallowest water bearing zone. The tocations of the soil borings and
monitor wells are illustrated on Figure 2.

e laboratory Testing: Physical properties testing including moisture content, Atterberg
limits, particle size, unconfined compressive strength, and permeability were conducted
on selected soil samples.

» Engineering Evaluations & Reporting: The performance of hydrogeologic evaluations and
geotechnical engineering analyses for pertinent design recommendations and the
development of this report.

1.3 Procedures

This investigation followed procedures established by our firm as routine for an investigation of
this nature with sampling and analyses in general accordance with appropriate guidelines
established by ASTM. Appendix A describes the field and laboratory procedures utilized to
accomplish this geoctechnical investigation.

525012 AQUATERRA ENGINEERING, LLC PAGE 1
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e HYDROGEOLOGIC AND GEOTECHNICAL INVESTIGATION
. e STORMWATER POND CONVERSION

1.4 Limitations

The analyses and recommendations presented in this report are based upon the assumption
that the soil borings made for this investigation represent the soil and groundwater conditions
throughout the site. Variations in soil or groundwater conditions may occur between or away
from the boring locations. |f conditions different from those described in Section 3 are
encountered or are expected, this office should be promptly notified so that effects the
varying conditions can be determined, and any necessary changes to these analyses and
recommendations can be made.

This investigation program and these recommendations are intended for specific application to
the project generally described in Section 2 at the site described in Paragraph 3.1. The data or
the analyses and recommendations presented in this report are not necessarily applicable for
any other project or location. If the nature of the project should change from the descriptions
provided in Section 2, these recommendations should be reevaluated.

The only warranty made in connection with the services provided is that we have used that
degree of care and skill ordinarily exercised under similar conditions by reputable members of
our profession practicing in the same or similar tocality. No other warranty is expressed or
implied.

2.0 PROJECT INFORMATION

The following paragraphs present the project information that was available at the time this
report was prepared. Should this information be incorrect, or changes significantly, please
. contact this office so that our analysis and recommendations can be reevaluated.

2.1 Information Sources

Information related to this project was provided reviewing existing documents, including the
existing permit application, as provided by Motiva, and by reviewing a document entitled
“Storm Water Pond Survey” developed by CK Associates and dated July 1994 that provided a
characterization of the stormwater pond.

2.2 Anticipated Construction

We understand that the existing impoundment will be converted to use as a wet weather flow
process-Contact Water Pond (CWP). The CWP would include the entire area that is currently
utilized as the stormwater pond. Construction will include the changes to pond that would be
necessary to convert the pond to use as a CWP consistent with the design reguirements for a
solid waste impoundment.

3.0 SITE CONDITIONS

In a geotechnical investigation of this nature, local topography and surface conditions, geologic
setting and site-specific soil and groundwater conditions are important. The following
paragraphs summarize our findings relative to these topics.

3.1 Physical Setting

At the time of our expleration, the site exists as a stormwater retention pond. Motiva
maintains a series of Waste Water Treatment ponds that are permitted solid waste
impoundments. The stormwater pond is similar in construction to a series of wastewater
treatments ponds within the facility that are permitted solid waste impoundements, but the

. pond does not contain any constructed liner. The impoundment is approximately 1000 feet
long and 200 feet wide. The depth of the impoundment is approximately five feet below
natural grade, and a perimeter levee system is constructed to a height of approximately four
feet above grade. The area is generally covered with shell aggregate.

525012 AQUATERRA ENGINEERING, LLC PaGE 2
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The flow of stormwater in the pond has caused a silt accumulation that is approximately 1.8
feet thick across the base of the impoundment. The recent evaluation of the sediments:
included analytical testing and comparison of the test results to LDEQ regulations for
established risk evaluation protocols. This evaluation concluded that the sediment does not
contain contaminants at concentrations in excess of the maximum values allowed.

3.2  Geologic Setting

Figure 3 provides a reproduction of published geologic literature that illustrates the surface
geology of the area. As shown on that figure, the Convent refinery is located in an area that is
predominated by the Prairie Terrace Complex of Pleistocene Age. This deposit is
overconsolidated and is characterized as firm to very stiff tan and gray clays silty clays and
clayey silts with sand layering. However, as the figure illustrates, the western, southern and
“eastern extents of the refinery are within Holocene Age deposits. These deposits are fluvial
depositions of the Mississippi River in the case of the natural levee deposits to the south and
the point bar/meander scroll deposits to the west. These Holocene Age deposits are normally
consolidated and therefore weaker and more compressible than the Pleistocene deposits.
Pleistocene Age soils are present beneath the Holocene soils at relatively shallow depths.

3.3 Soil Conditions

The soil borings encountered conditions that are typical for the geologic setting described

above and the plant in general. Figure 1 shows the locations of geologic cross-sections taken

through selected soil borings. The cross-sections are illustrated as Figures 4 and 5. The soil

boring logs in Appendix A provide details of the conditions encountered at each boring location
. and provide the field and laboratory data collected.

The conditions within the upper 40 feet can be subdivided into three basic strata. Each
stratum is addressed below.

3.3.1 Upper Clay

The borings typically encountered a topstratum consisting of stiff tan and gray clay (Unified
Soil Classification System symbol, CH). The material was characterized as firm to soft at Boring
SP-1, and the upper four feet was classified as lean (silty) clay (CL) at Boring SP-4. The
formation was present to a depth of about 10 to 12 feet.

This formation would be expected to be essentially impermeable. Two permeability tests were
performed on a sample from the upper clay. The results indicated a hydraulic conductivity of
6.1E-09 cm/sec and 9.7E-09 cm/sec.  Such conditions are among the lowest hydraulic
conductivity values that would be expected for soil formations. As a result, this deposit, which
encompasses the sides and the base of the stormwater pond can be considered to be
essentially impermeable.

3.3.2 Waterbearing Silty Clay

The upper ctay was underlain by a silty clay (CL) that allowed the seepage of groundwater into
the borehole. This formation is generally described within the plant site as the shallowest
water bearing zone. Shear strength testing indicated that the undrained shear strength of the
formation was typically firm, but was noted as soft to firm in Boring SP-3. The stratum
typically extended to a depth of 20 to 22 feet.

The results of three permeability tests conducted on soil samples collected from this stratum
indicate hydraulic conductivity values ranging from 2.2 E-07 cm/sec to 1.8E-08 cm/sec. These
. values are also considered relatively low. It is likely that horizontally stratified silt layering
that is likely within this formation would increase the permeability of the formation to values
in excess of the laboratory determined values (that induce vertical flow through the

525012 AQUATERRA ENGINEERING, LLC PaGE 3
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formation). This opinion is based upon the observations of free water observed within the
open borehole during the sampling effort.

3.3.3 Plastic Clay

The base of the waterbearing silty clay is consistently formed by a stratum of highly plastic tan
and light gray clays (CH). The shear strength testing performed on samples from the clay
classify the formation as stiff. These clays commonly exhibit plasticity indices of in excess of
50, indicative of very plastic conditions. These conditions were present in all of the borings
that terminated at 40 feet, and were present to 56 feet in the deeper boring.

These plastic clays can be considered to be at least as impermeable as the upper clay
formation described in Section 3.3.1. Although no permeability testing was performed on these
soils. Experiernice with these soil types indicate hydraulic conductivity values of less than 10E-
08.

3.3.4 Deeper Conditions

Soil Boring SP-2 was extended to a depth of 100 feet to allow a general characterization of
conditions below 40 feet. As noted in Section 3.3.3, the plastic clay statum was present to 56
feet in that boring. Stiff silty clay (CL) was present from 56 to 82 feet. From 82 feet and to
the base of the 100 foot deep boring, alternating layers of sandy silty (ML) and silty clay (CL})
were noted.

3.4  Groundwater Conditions

As described in Appendix A, the soil borings were dry augered to document groundwater
. conditions at the time of our investigation.
Groundwater was typically encountered within the
waterbearing silty clay stratum. The inset table
lists the observations regarding water level that

Groundwater Observatons During Drilling
Originally Water Level
Boring Nc.| Encountered | after 10-15 min.

were recorded during the recent exploration gg; :gg: 1182

program. These observations are also recorded on SP3 3 2‘0 R 10-0 -

the soil boring logs and on the soil profile - ' :
SP4 14.0 it 13.8 1

illustrated on Figure 3. The detection of
groundwater within the silty clay indicates that the formation is capable of transmitting ground
water. However, the formation is probably very slowly permeable, and would transmit water
at very low rates of flow.

The underlying, high plasticity clay formation will restrict vertical groundwater migration.
These clays are considered to be essentially impermeable. Therefore, groundwater migration
within the waterbearing silty clay is restricted to horizontal flow.

Potentiometric elevations as derived from the existing permit application data indicate that
the flow of groundwater in the vicinity of he stormawater pond is generally south, and the
gradient for flow is approximately 0.0038 ft/ft. Utilizing this potentiometric data and the
maximum value determined for hydraulic conductivity and estimates for effective porosity
based upon average grain size conditions within the upper granular media, Darcy’s law has
been applied to estimate the rate of groundwater flow.

q=kxi/n. where

g = groundwater flow rate (ft/yr) calculated as 0.004 ft/yr

k = hydraulic conductivity (2.2E-07 cm/sec or 0.23 ft/yr)

. i = hydraulic gradient (ft/ft) (measured as 0.00038)
ne = effective porosity (dimensiontess, estimated to be 0.2)

525012 AQUATERRA ENGINEERING, LLC PaGE 4
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4.0 HYDROGEOLOGIC, GEOTECHNICAL and REGULATORY OVERVIEW

The information collected as a part of this investigation provides adequate data for
characterization of the site as necessary for the requirements of the regulations. Aiso, from an
engineering perspective, adequate data are available to develop a final design of the facility.
The following paragraphs address these issues.

4.1  Hydrogeologic Overview

The location of the site within the upper clay stratum as defined in Section 3.3.1 creates a
favorable condition from a hydrogeologic perspective. The clays form an effective, natural
barrier to the migration of groundwater away from the impoundment. However, the presence
of the clays in a naturally occurring deposit presents the potential for macroscopic
discontinuities that are common in such formations. Examples of discontinuities which
commonty occur in formations of this type include fissures, slickensides, joints, ferrous and
calcareous deposits as well as thin silt seams and layers. These features could allow leakage of
fluids from an impoundment that creates a hydrostatic head across the entire formation.
Therefore, recompaction of the clay formation is necessary to develop an engineered layer that
exhibits a consistent formation of low hydraulic conductivity.

The water bearing silty clay formation is present beneath the impoundment. However
approximately five feet of the upper clays are apparently present above the silty clay.
Excavations to depths in excess of 8 feet would potentiatly encounter the silty clay deposits,
and this formation is capable of providing groundwater flow to the excavation. This formation
would serve as a good stratum for groundwater monitoring, capable of detecting leakage from

. the impoundment as a result of its consistent presence beneath the impoundment and to
monitor wells present in the formation.

4,2 Geotechnical Overview

The sediments that are present in the impoundment are relatively unstable as a result of their
high moisture content and high void ratio. These sediments should be removed in order to
provide a stable subgrade for the liner construction that is necessary to meet regulatory
requirements for this site. If the sediments can be placed in a manner that they can drain for
a period of months, the materials will probably be sufficient for use as fill material in other
areas of the site.

Excavations of the sediments to the underlying stiff clays may encounter groundwater that
emanates from the sediments. However, little groundwater is expected from the natural soils
for excavations that are less than 10 feet.

The underlying stiff clays are competent materials and capable of support of the impoundment
and maintaining stable slopes of 3 {(horizontal) to 1 (vertical) or flatter. These materials should
also serve as a source of material for use in the construction of a recompacted clay liner.

4.3 Regulatory Overview

As a solid waste surface impoundment, the facility would be regulated by LAC Title 33 Part Vi,
Subpart 1 - Solid Waste Regulations. The site investigation conducted for this project was
performed to amend the permit application with the information that is considered necessary
by regulation. Appendix B includes excerpts from the Regulations that are applicable to site-
specific hydrogeologic and geotechnical considerations. Each pertinent excerpt includes a
response for this facility.

. In order to address the regulatory requirements, a three foot thick, recompacted clay liner and
a 60 mil HDPE flexible membrane liner will be required. The recompacted clay liner can be
constructed from the existing clays that comprise the base and sides of the landfill subsequent
to removal of the sediments present.

525012 AQUATERRA ENGINEERING, LLC Pace 5
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HYDROGEOLOGIC AND GEOTECHNICAL INVESTIGATION
STORMWATER POND CONVERSION

The regulations require a construction quality assurance and quality control plan that addresses
the various components of construction for the impoundment. Appendix C has been developed
to provide that plan consistent with the requirements of the regulations. The plan includes
specification criteria that will be required to meet the regulatory requirements as wells as test
methods and frequencies necessary to document compliance with the regulations.

525012 AQUATERRA ENGINEERING, LLC PaGE &
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APPENDIX A
. DESCRIPTION OF FIELD AND LABORATORY PROCEDURES
STORMWATER POND CONVERSION - MOTIVA CONVENT REFINERY

This geotechnical investigation was conducted utilizing standard procedures developed by
Aquaterra Engineering, LLC for investigations of this nature. The following paragraphs
describe the field and laboratory procedures utilized. Soil boring logs which provide data
collected and a description of soil and groundwater conditions are also included. The
appendix also provides a legend that describes the terms and symbols used in the boring logs.

FIELD INVESTIGATION

The field work was conducted on April 11 through 14, 2005. It included a site reconnaissance
to document site characteristics pertinent to the geotechnical study and the conduct of a soil
exploration program. An Aquaterra engineering technician documented the information
collected during the field investigation.

Site Reconnaissance

The engineering technician walked the project site and documented observations that are
significant to the geotechnical investigation. Such observations include topography,
vegetation, trees, drainage, other structures, surface soil conditions, and trafficability.

Soil Borings

Four soil borings were advanced using a Simco 2800, truck-mounted soil boring rig at the
general locations shown on Figure 2. The following paragraphs describe the advancement and
sampling procedures.

50il Boring Advancement.. The soil borings were initially advanced by rotating a four-inch

. diameter, short-flight earth auger with the drilling rig, removing the auger from the boring,
and cleaning the cuttings from the auger before sampling or reinserting the auger into the
boring. This technique allowed for the observation of soil cuttings and description of soil
conditions encountered. This dry auger technique also allowed detection of free groundwater
within the boring. '

The borings were advanced below the water table using rotary wash boring techniques by
using a four-inch diameter drill bit, and circulating cuttings to the ground surface using
drilling ftuids injected through the drill stem. The drilling fluids stabilized the bore hole
during sampling procedures.

Soil Sampling. The soil sampling program included the collection of both disturbed and
undisturbed soil samples. Initially, disturbed samples were collected from the auger cuttings.
The depth interval for the disturbed sample is indicated by a vertical line in the "Samples”
column of the attached boring logs. Relatively undisturbed samples were obtained by pushing
a three-inch diameter, Shelby tube sampler a distance of two feet into the soil in general
accordance with ASTM D1587. Depths at which these undisturbed samples were obtained are
indicated by a shaded portion in the "Samples” column of the attached boring logs.

After the Shelby tube was removed from the boring, the sample was extruded in the field and
visually classified. Relative strength estimates of the sample were obtained by penetrometer
readings. These penetrometer readings in units of tons per square foot are indicated by the
symbol “(P)" in the "Field Test Results” column of the boring logs. Disturbed portions of the
sample were discarded and the undisturbed sample was placed in a protective container for
transportation to the laboratory.

In more granular conditions, the standard penetration test (SPT) was performed. In this case,
representative disturbed samples were obtained in cohesionless soils by driving a two-inch OD
. split-spoon sampler a distance of 18 inches into the soil with blows from a 140-lb hammer
falling a distance of 30 inches (ASTM D 1586). Depths at which split-spoon samples were
taken are indicated by two crossed slashes in the "Samples” column of the boring logs. The

914080 AQUATERRA ENGINEERING, LLC PacE A-1
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. DESCRIPTION OF FIELD AND LABORATORY PROCEDURES
STORMWATER POND CONVERSION - MOTIVA CONVENT REFINERY

number of blows required to drive the sampler for each six-inch increment was recorded.
The penetration resistance is the number of blows required to drive the split-spoon sampler
the final 12 inches of penetration. Information related to the penetration resistance is
presented in the "Field Test Results” column of the boring logs as the number of blows per
foot (b/f). The SPT samples were placed in sealed containers to minimize moisture loss
during transport to the laboratory.

Groundwater Observations. During the soil boring advancement and sampling operation,
observations for free groundwater were made. Information regarding water level observations
is recorded in the “groundwater” column on the soil boring logs. Where free water was
encountered, the depth of this gbservation is noted in that column as an open triangle. After
encountering free water, boring operations were suspended for several minutes to allow the
water level to rise and stabilize in the bore holes. The water level was again recorded and is -
illustrated on the attached boring logs as a triangle containing a vertical line.

Boring Abandonment. Immediately upon completion of each soil boring, the boring was
sealed with a cement/bentonite grout by pumping the grout mixture to the bottom of the
borehole and continuing to pump until grout returns were observed at the ground surface.

LABORATORY TESTING

The soil samples were delivered to the Aquaterra laboratory for testing. The project engineer
reviewed the soil boring logs developed in the field and assigned taboratory testing on select
samples to provide the data necessary for the anticipated designs.

. Laboratory testing was accomplished to determine index and strength properties of the soils
‘ encountered. These procedures are discussed below.

Index Properties

Moisture Content. Moisture content tests were performed to better understand the
classification and shrink/swell potential of the soils encountered. These tests were
performed in general accordance with ASTM D 2216. The results of these tests are tabulated
within the Laboratory Data section of the attached boring logs.

Atterberg Limits. Liguid limit (LL} and plastic limit (PL) determinations were performed to
assist in classification by the Unified Soil Classification System (USCS). These tests were
performed in general accordance with ASTM D 4318. The plasticity index (Pl) was calculated
as LL - PL for each Atterberg limit determination. The results of these tests are tabulated
within the Laboratory Data section of the attached boring logs.

Grain Size Determinations. Selected granular soil samples were tested to determine the
particle gradation to aid in classification and to further understand the engineering
characteristics. These tests were performed in general accordance with ASTM D 422. The
boring logs indicate the percent of the soil particles passing the No. 200 sieve {percent fines)
in the “Percent Fines” column. Representative grain size analyses are illustrated as grain size
curves in this Appendix.

Strength Tests

Unconfined Compression. The undrained shear strength of selected undisturbed soil samples
was determined by means of unconfined compression tests (ASTM D 2166). In an unconfined
compression test, a cylindrical sample of soil is subjected to a uniformly increasing axial
strain until failure develops. For purely cohesive soils, the undrained shear strength, or

. cohesion, is taken to be equal to one-half of the maximum observed normal stress on the
sample during the test.

914080 AQUATERRA ENGINEERING, LLC PaGE A-2



LDEQ-EDMS Document 35848516, Page 636 of 673

APPENDIX A

DESCRIPTION OF FIELD AND LABORATORY PROCEDURES
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The results of the unconfined and the triaxial compression tests are provided as undrained
shear strength values within the Laboratory Data section of the attached boring logs. Also
shown are the natural water contents and unit dry weights determined as a part of each
compression test.

Flexible Wall Permeability Testing

This test method covers laboratory measurement of the hydraulic conductivity (coefficient of
permeability) of water-saturated porous materials with a flexible wall permeameter at
temperatures between about 59 and 86° F. This testing is performed in accordance with

ASTM-D 5084-00.

91403 AQUATERRA ENGINEERING, LLC PAGE A-3
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PROJECT: Stormwater Pond Conversion FILE: 915073
Motiva Convent Refinery SOIL BORING LOG DATE: April 14, 2005
Convent, Louisiana . :
No. SP-1 DR::LLER C. Penton
TECH.: J. Rummier
CLIENT:  Motiva Enterprises, LLC SHEET 1 OF 1 NEER: . Do T
Convent, Louisiana ENGINEER: V. Donald
FIELD DATA LABORATORY DATA Location: Sea Figure 2. §
z Feig |Undrained Unit Weight ”aéf.?'a'a'é’ii?r’; fraceg § »| LAT: 30° 05 58.9°N ¥
Deptn 8 § T:st Shear (pe) Percent | plastic Moisture Liquid |28 LONG: 90 53, Nnew % E
foet) (2|5 5[ Resuts | Strength Fines | Limi Cortent Limi 5| Surface Elevation: 11.5% E e
HEE (ksf) | Moist| Dry o o e o [A] DESCRIPTION -
R R Firm gray CLAY (CH) 7
- with shell fragments /
1.00 (P) %
- 5 1.50 (P) 0.70 117} 94 su%
Sofl (o firm gray CLAY (CH) 7
025 (F) 039 102 74 - with burmt wood and trace shefl fragments //
100 ) - with fermous streaks at 8 1 0%
e Firm fight gray and tan CLAY [CH) e/
125(P) - with ferrous nodules and streaks /
1.00 (P) 058 |100| 78 " A
L 15 1.50 (P) 111 |17l o2 (Séjf La;land light gray slightly SILTY CLAY
- with femous nodules
1.25 (P} 1.28 118 93 1
175 (P) ~
- 20 - r.]
aasPy | | | ] e e Stiff tan and light gray CLAY (CH)
25 (P) - with ferrous and calcarious noduies
250 (P) 090 |114| 86 ga |- very stiff below 22
- 25 z2so | | Lt i e 52
225y V1 | | feeeseerebede b
300y | | || e e
- 30
azsey | | | ] ettt
3.00 (P} L6
- 35 325(P) 62
aoop) | ) i bbb
— P || L . 3 i oA/
F Hola Terminated at 40 feet.
o 451
5
5
=
8
E' 50 B I - A4 7.
5 Groundwaler Leve! Data Advancement Method Notas
Q - i Y
< . Short-flight Auger: 0' - 16
5 57 First encountered at 14 fl, Rotary Wash: 16 - 40°
g . Fellin at 11 & after 15 min.
Abandonment Method
S Hole backfilled with cament/bentonite grout upon
2 completion. m
8 \F32OUsSTEMMD
g e2noeéc I nesr 1 NG



LDEQ-EDMS Document 35848516, Page 638 of 673

73,GPJ AQUATERR.GDT 523105

PROJECT: Stormwater Pond Conversion FILE: 915073
Motiva Convent Refinery SOIL BORING LOG DATE: April 12, 2005
Convenl, Loujsiana No. SP-2 DRILLER;  C. Penton
CLIENT:  Motiva Enterprises, LLC SHEET 1 OF 2 TECH: ). Rummier
Convent, Louisiana ENGINEER: V. Donald
FIELD DATA LABORATORY DATA Location: See Figure 2. 3
E | unitweight Natural Moisture Content 2, | LAT: 30° 08" 54.7°N
) Undrained nd Atterberg Limits B A
bept | o g Fleig Shear | D | Porcent | pasic  woann  Ligas 3| LONG: 00° 53 11.4W § g
oot | B{55| Resuts Strength vot] b Fines ”"‘"____C"_'.“i’“____“'““ o~ Surface Elevation: 115+ al =
HEE (hst) | Mosst] Dry o o e s [m DESCRIPTION El 3
R S4ff gray CLAY {CH) 7/
- with shell fragments to 4' %
2.50 (F) 120 (120 o7 143 %
L 5 2,00 (P) %
2
1.50 (P) 122 1112] 8 75 %
1.00 {P) /
B 10 /
1.00 (P) 120
- " YA/
- 125(P) Firm to stiff gray and tan SILTY CLAY (CL) 2 ’
27
- 15 100 (P) 2%
27
175 (P) 108 |122| o7 | ¥9@ 21 2%
(k) ) %9
0.75 (P) 55
- 20 55
z.w (P) ............... s ﬁ h .34
1iff tan and light gray CLAY (CH)
2.75 (P} 174 1120 97 ) 57 [ with calcarcous nodules /
k25 2,50 (P)
2.25 (P)
.00 (P)
- 30
s | ] | | e
3.25{F)
- 35 2.75 (P}
3.25(P)
3.25(P) | 47
L 40 -
3.00{P) - s[lghﬂy s:lty at 43' - 45' /
- 45
275 (F) /
- 50 : : R SR A BOUMOARES MAY NOT B BACT A
Groundwater Level Data Advancemant Method Notes
) Shori-flight Auger: 0'- 20° ¢ See atiachad grain size curves.
7 Fist encourtered at 16 1. Rotary Wash: 20'- 100° K: Permeabiliy crv'sec;
7 Rose o 14 L. afler 10 min, 16- 18 = 2.19E-07
Abandonment Method
Hole backdilled with cement/bentonite grout upon
completion. é@h
\EFQUSTErmra
e neiI M eesr | NG
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PROJECT: Stormwater Pond Conversion FILE: 815073
Motiva Convent Refinery SOIL BORING LOG DATE: April 12, 2005
Convent, Louisiana .
No. SP-2 DRILLER: C. Penton
CLIENT:  Motiva Enterprises, LLC TECH: J. Rummier
' ' SHEET 2 OF 2 .
Convent, Louisiana ENGINEER: V. Donald
FIELD DATA LABORATORY DATA Location: See Figure 2. §
::; Undrained | UNit Weight "aé‘n’fk“tfé’fiif: L?r?\?ff " f X LAT: ?0' 0_6' 5:‘-7"“' 5 o
Doptr [ o £ Field | Spoar e | percent | praca (=8| LONG: 80° 53' 11.4"W Bl g
o Test astic Molstura Liguid tg & .
tosty | 2[5 5[ Resutts Strength | b Fines Lm's_ll____c_on.\ﬂu_ __ Limit j3 Surface Elevation: 1153+ E -
HER (hsf) | Moist] Dry % w0 w s [m DESCRIPTION El 3
A Stif tan and light gray CLAY (CH) 7
I - with calcarcous nodules (continued) /
2715 (P) /
- 55 P e e [ [ [ [ g
_____________________________ Siff tan and light gray SILTY CLAY (CL) %%
: - with fine sand ;;
:—_l 375(F) | 22 5’
o0 | 2
77
7
-wi . 85 /
200 (P) &6 with sandy silt layers at 63 - 85' ? ’
- 65 ...... /,
2%
%%
175 ) - dark gray at 68" - 70" "
_‘_‘l-,o 2%
727
%%
‘q- 250(P) 25 | with traces or organic matter at 73'- 75' gé
- 75 - ;
7
: 7%
—Ejl 1.00{P) 89 ?2
W77
Altemating layers of medium dense gray SANDY g /ﬁ %
S P SILT (ML) and stiff SILTY CLAY (CL) 925 ¢
| g5 _X, 8-7-13 7 ??é?
.
.
%%
& //
1.50 (P) 66 vo58
90 .
7%
A
7497
[ [20bf %55
e 67z
§- L ﬁ?;’:?
%98
3 0%
g [ 4
2 Z ;Za.bg 90 : a2 Hole Terminated at 100 feet. @.042‘?{
E[1001Y SR S SO A Sl W vl ellsiegote
£ Groundwater Level Data Advancement Method Notes
g ' Shori-flight Auger: 0" - 20°
E [S7_First encountered at 18 ft Rotary Wash: 20 - 100'
g 7 Rose to 14 ft. after 10 min,
‘ Abandonment Method
! Hole backfilled with cement/bentonite grout upon
2 complation, m
8 \FaquuaTerra
g EeEnNnNGg I neerl1 ARG
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PRCJECT: Stormwater Pond Conversion FILE: 915073
Motiva Cenvent Refinery SOIL BORING LOG DATE: April 11, 2005
Convent, Louisiana !
¢ No. SP-3 ORLLER; G Poor
. . N . Rummier
CLIENT:  Motiva Enterp.m'ses, LLC SHEET 1 OF 1 ENGINEER: V. Donald
Convent, Louisiana -
FIELD DATA LABORATORY DATA Location: See Figure 2. §
o ; Natural Moisture Content , "
8 - | Unit Weight ; = | LAT: 30° 06'51.5°N z
Undrained nd Atterberg Limits adicd
Depth E g ?:S Shr:lar {pch) Percent | piastic ) h:nlsm'z " Liquid %E LONG: 90 53 1(.14'W g
freet) | 2 55 Resuls Str::gm Mo Fines Lir{l_ﬂ____ﬁo_:lir\l_ ___L_l}nit 5 —| Surface Elevation: 1152 E
3las (ksfy | Moist| Dry 20 40 6 s 7] DESCRIPTION i
Lo Stiff gray and tan CLAY {CH)
- with shell fragments to 4'

275(P)
175 (P) 151 {112 84 [1009) |-
125 ()
150() - ®)

1.50 {P)

120 /

Soft to firm gray and tan SILTY CLAY (CL)

1.00 (P)
0.50 (P) 049 | 14| 87 10&)(9)
200 (P)

2.00(P)

275(F)

250 (P) 172 | 118! o1 Stiff tan and light gray CLAY (CH)

2.00 P}
275()
225 (P)
3.00 (P)
300(P)
275(P)
250 (P)

250 (P)

Hole Terminated at 40 feet.

—-—_——_— 1 —— —

- 45 1
[Te)
S
)
&
Q
E i 50 ] N : B B H : M N B
< Groundwater Level Daia Advancement Method Notes
g ' Short-fight Auger: 0’ - 14' g: See attached grain size curves.
2L First encountered at 12 f. Rotary Wash: 14" - 40° k' Permeabiity amisec:
I/ Rose to 10 . after 10 min, :3;' 11%: fg-;:lggg
Ahandonment Method
Hole backfilled with cementbentonite grout upon

completion.

&%
\'&"l—-" asquaITerra

e neg I neecrfrI NG

AQLOG smo&




LDEQ-EDMS Document 35848516, Page 641 of 673

PROJECT: Stormwater Pond Conversion FILE: 915073
Motiva Convent Refinery SOIL BORING LOG DATE: April 12, 2005
Convent, Louisiana .
. No. SP4 DRLLER:  C. Penlorl\
CLIENT:  Motiva Enterprises, LLC SHEET 1 OF 1 TECH.: . Rummier
Convent, Louisiana ENGINEER; V. Donald
FIELD DATA LABORATORY DATA Location: See Figure 2. g
B Unit Waight Natural Moisture Content 2 | LAT: 30° 06' 48.4"N s
oo | g2 | Fi Vnenr | O | percent | passe e ™o [58] LONG: 00° 53 095w HE
{roet) E S50 Resuts | Strength Fines Limit Content umit |z - | Surface Elevation: $1.5+% F
8|53 (s |Moist{ Dry 5] DESCRIPTION g 3
Stiff gray and brown SILTY CLAY (CL) /
- with shell fragments
2.00 (P} )
Siiff gray LAY (CH)
150 (®) - with shell fragments
1.25 (P} (k)
1.25 (P) 0
1.75(P) Firm tan and gray SILTY CLAY (CL})
075() | 076 [120] 04 10&}(9)
0.50 (P} "
125(P) 171 | 120] o7 Stiff to very stiff tan and light gray CLAY {CH) /
2.00 (F) %
1.75(P) %
2.25(P) %
3.25(P) %0 7
Siff tan and red SILTY CLAY (CL) /
2.00 P) . with sand 20 24
3.50 (P) Stiff to very stiff tan and light gray CLAY (CH) ?%
3.50 (P} %
250 (P) 204 |128] 102 %
2.50 (P} %
3.25 (P} %
3.00 (P} A _____________________Lo,g%
Hola Terminated at 40 feet.
o 45
&
a
=
E - 50 1 17 ray
< Gmundwater Level Data Notes
=) N + P
< Short-flight Auger: 0'- 14 g: See attached grain size curves.
2L First encountered at 14 . Rotary Wash: 14' - 40' k Permeability crvsec:
GIV7 Rose to 10 fL. after 13.8 min, 6-8' =9.67E-09
b 12- 4= 1.79E-08
Abandonment Method
1] Hole backfilled with cementbentonite grout upon
a completion, Pk
g \==oquaTarra
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PROJECT: Stomwater Pond Conversion FiLE: 915073
Motiva Convent Refinery WELL INSTALLATION LOG DATE: April 14, 2005
Convent, Louisiana -
NO- MW'21 DRILLER: C. Penton
H.: X |
CLIENT:  Motiva Enterprises, LLC SHEET 1 OF 1 TEC J- Rummler
Convent, Louisiana ENGINEER: V. Donald
FIELD DATA LABORATORY DATA INSTALLATION DETAILS Location: See Figure 2. 3
% ) Unit Weight 2tlo _‘1%',‘ LAT: 30° 06'48.7°N
Depth | § l_:_leld {pef} ova | EE Er:% ﬁé 6-inch protective steel shroud LONG: 90° 53' 08.9"W E §
oot [£]55| Resolts woist| Dy | FE20 SO7 " [Topotesercapat & ebne gade il =
3|68 oit| Py MC[LL] Pr[Conomeped: SxTxamick o DESCRIPTION il 2
[ v Firm 1o stiff gray and brown SILTY CLAY
ruls seal: bartoits pellets V8" {CLYCLAY {CH)
ND dia, ptaced from ground surface 1o 3
betow grada,
Riser pipe: 34" dia. PVC fush
6° dia. soll boring
ND Fiter sand (20-40) a1 ¥ 1o 5 below  3.0088
grade (2 bags usad). sia
1] | | |- with ferrous stains at 4 &
- & ND Top of screen at 5'o 10 below 5,00 .= .|
orade. Wefl screen: 314" dia. PVC R ="E
with 0.010" elots. Fiush thraaded to =k
mm.mm“hm A=3 - soft to firm layer at 6' - 8
ND - H
1:' _':Aﬁ - with ferrous stains at 8' - 10°
ND 3-
Bottom of screen, well =
r_10 v 1 1. ] _land bore holo at 10 100E ___,...________________Lﬂg
’ Hole terminated at 10 Feoot.
L 15 -
L (7 -
8
h
Q
&1 25 A
E STRATA Y
z Groundwater Level Data Advancement Method Notes
% 5/ First encountered at 10 fL Short-flight Auger: 0'- 13' ND: No Detection
o
©
Q Well Construction Notes
© Installed monitoring weil
) ki
8 == LUSTEffra
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PROJECT: Stormwater Pond Conversion FILE: 815073
Motiva Convent Refinery WELL INSTALLATION LOG DATE:  Aprl 14,2005
Convent, Louisiana DRILLER:  C.Pento
: . n
. No. MW-22
CUENT:  Motiva Enterprises, LLG SHEET 1 OF 1 TECH. . Rummler
Convent, Louisiana ENGINEER: V. Donald
FIELD DATA LABORATORY DATA INSTALLATION DETAILS Location: See Figure 2. &
B Unit Welght gjgl_ JEN LAT: 30° 06'53.2°N 8
Oepin [ g l_]'_ield {pcf) ovA | BT EE -,;,:E." 6-inch prolactive steel shroud LONG: 90° 53 10.1"W g §
{feet) g 5% Re:::ls Moist| D Reading zotg-"',-f" opofriserﬁpat?abme.gmde :
3168 ost) by WO L | prjooomeped S xSxatik DESCRIPTION ?; 3
T E1B8 Guard posts SHiff to very stiff gray and brown SILTY CLAY 7
fAnnulus seal: bentonits peliets VB° (CLYCLAY (CH)
ND i, placed from ground surtace to 5
below grade.
Riser pipa: 34" . PVC fush
threaded joints with O-rings.
6" dla. 5ol boring
ND
X
Firm to stiff gray CLAY (CH}
- 5 - ND Fiter sand (20-40) 2t 5§ to T below 5.0/
grade (2 bags used) s .
| 1 [Soft 1o fm gray and orange SILTY CLAY {€L)
ND Topof screen et 7'io 12 below 7.0} " |
grada. Well screen: 34" dia. PVC
wilh 0070 siots. Fsh: threadad to
o 2bave wih O-ing and o PVC - soft, with ferrous stalns below 8
ND
- 10 -HTZ
ND
Bottom of screen, well
L 1 4 _|__l | _landboreholeat12. ok B e Jz 4
Hole terminated at 12 Feet.
L 15 -
- 20 .
[ 251 STRATA POUNDARIES MAY NOT BE DXAGT
Groundwater Level Data Advancement Method Notes
<7 First encountered at 10 fi Short-flight Auger; 0°-13 ND: No Detection

73.GPJ AQUATERR.GDT 5/2305

AQLOG sau.

Well Construction Notes

{Installed monitoring well
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FIELD DATA LABORATORY DATA Location: Coordinate (North & East)
5 P . Natural Moisture Content F . "
] Undrained| Unt Weight| o and Atierberg Limits 3 Latitude Longitude
Depth | ,, Field Shaai {pch) . G-
3 ,g Test r Percent | prastic Moisture Liquid (& 2
alSs Strength Finer | Limit Content Lmil [~ | Surface Elevation: Elav.
(faet) £ Eg Results tks) | Moist| Dry F—————————— |
wlos 20 40 60 80 Pi DESCRIPTION
TERMS DESCRIBING CONSISTENCY CONCRETE
A oncohesive Solls ] Cohosive Solls )
Auger {includes gravals, sands and silts) Consistency (includes clays) Consistency qetemnned by
\ Sampla e laboratory shear strength lasting or by field -
Hetenmined by Standard Penetration Resistance visugl-manuat procedures. FILL
Descriplive  Slandard Penetration Resistance Descriptive Undrained Shear Srength
Pocket Term {blows per foat) Term (kips per sq. fL}
penatrometer
E reading Vary Loose less than 4 Very Soft less than 0.25
Loosa 519 Soft 02510 0.50
o 1.00
5 Madium Gense 1ot 28 Fim 0.50 ta 1.00 CLAY
Shelby Dense 3050 Stff 1.00 to 2.00
ET“'”B Very Dense above 50 Very Suff 20010 4.00
Hard above 4,00
i SANDY SILT
Standard
I' Penetralion
Test
{blowsioot)
S CLAYEY SAND
7 [17-17-18 FIELD TESTING
B 1 0 T Standard Penetration Testing Pocket Penatrometer lv,/
Spiil H
Spoon The penetration resistance is the number | Strength estimates of relatively undisturbed H 2% H
Sample of blows required to drive the split-spoon | samples are obtained by penetrometar CLAYEY SILT 1 : H
sampler the final 12 inches of penetration.| readings. The measured units are in tons ¢
per square toot (tsf). =
SAND
” No NOTES REGARDING SOIL DESCRIPTION
- 15 o® | I Soil descriptions provide classifications according to ASTM D2487 -
Classifications of Soils for Engineering Purposes. Where laboratory data are SILTY SAND
avallable for shear strength and for classification verification, the data are Ao
utilized. Where no laboratory data exist, the descriptions are based upon the ’
field classifications as made during the exploration according to ASTM / ’ “
D2488 - Description and ldentification of Sails {Visual - Manual Procedure}. SILTY CLAY ”’
Soil structure as described on the boring logs can be defined as follows: /‘//
Rock Layer: A soii deposit with a thickness in excess of one inch g7ey
Cors Seam: A soil layer with a thickness of less than one inch. : ﬁ;/
Homogeneous:  Having the same color and appearance throughout and 141
— et et CLAYEY SILT/SILTY CLAY 1]
- 20 +wt Fissured:  Having definite planes of discontinuity within a soil mass. Clbs
Slickansided: A fissured condition with fracture planes that appear polished s
1.00 Jointact A fiseutas coniion with fracture planes that g /
' ainted: issured condition cture planes that are numerous an s,
limited in extent. SANDY CLAY /
s Leminated: MNumerous thin seams of soil types which vary in texture or color. 4
\ Probe Calcareows: Containing abvious quantities of calcium carbenate. 4
Core indurated:  Hardened by pressure or cementation, * .
Sarnple Frigble:  Easily crumbled. GRAVEL b,
Organic:  Containing remains of living organisms. \ [\
- 25
STRATA BOUNDARIES MAY NOT BE EXACT
Groundwater Level Data Advancement Method Notes
- . Description of methodology used to Notes describing other faboratory tests
1 Vyater initially ancountered during dry augering advance soil boring. or surface conditions.
Groundwater lsvel afier a specifisd
observation penod
. Sl il s o0 eranced Abandcnment Methed
Actusl depth to water may vary Description of methodology cﬁfd tg |
from the congditions observed in abandon or fill the completed borehole,
I i, The prezance o aquaTerra
groundwater is maskad in borings e MG near
advanced by rotary wash methods.
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. APPENDIX B

EXCERPTS FROM LAC TITLE 33 PART VII, SUBPART 1-
SOLID WASTE REGULATIONS

GEOTECHNICAL INVESTIGATION
STORMWATER POND CONVERSION
MoOTIVA ENTERPRISES CONVENT REFINERY
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Excerpts from LAC Title 33 Part VIl, Subpart 1 - Solid Waste Regulations
Pertinent to Hydrogeologic and Geotechnical Considerations

§709. Standards Governing All Solid Waste Disposal Facilities (Type I and II)

C. Facility Geology
1. Soils

a. Except as provided in Subparagraph C.1.b of this Section, facilities shall have natural soils of
low permeability for the area occupied by the solid waste facility, including vehicle parking and tumaround
areas, that should provide a barrier to prevent any penetration of surface spills into groundwater aquifers
underlying the area or to a sand or other water-bearing strata that would provide a conduit to such aquifers.

Response

The upper clay formation that is present at the ground surface is be essentially impermeable.
Two permeability tests were performed on a sample from the upper clay. The results indicated
a hydraulic conductivity of 6.1E-09 cm/sec and 9.7E-09 cm/sec.  Such conditions are among
the lowest hydraulic conductivity values that would be expected for soil formations.

b. A design for surfacing natural soils that do not meet the requirement in Subparagraph C.1.a of
this Section shali be prepared and installed under the supervision of a registered engineer, licensed in the
state of Louisiana, with expertise in geotechnical engineering and geohydrology. Written certification by
the engineer that the surface satisfies the requirements of Subparagraph C.1.a of this Section shail be

. provided.
Response
The design is unnecessary because of the low permeability natural conditions present at the
site
¢. The subsurface soils and groundwater conditions at Type I facilities and at Type Il surface
impoundments and landfills shall be characterized by a registered engineer, licensed in the state of

Louisiana, with expertise in geotechnical engineering and geohydrology or by a geologist with expertise in
these fields. The characterization shall meet the following guidelines.

i.  Geotechnical borehole spacing shall be no greater than 450 feet (minimum of four borings
required).

ii. All boreholes shall extend to a depth of at least 30 feet below the lowest point of the
excavation. At Jeast 10 percent of the borings (minimum of three borings) shall extend to 100 feet below
grade level to characterize the shallow geology.

iii. All borings shall be continuously sampled to at least 30 feet below the base of excavation,
with the use of thin-wall and/or split-spoon devices or similar coring devices. After 30 feet, samples shall
be at 5-foot intervals.

iv. Borings, geotechnical field tests, and laboratory tests shall be conducted according to the
standards of the American Society for Testing and Materials (ASTM) or the Environmental Protection
Agency (EPA), or other applicable standards approved by the administrative authority.

Response

The four additional borings were drilled and sampled to meet these requirements. The
borehole spacing was less than 450 feet, all borings were continuously sampled to a depth of 40
feet, which is in excess of 30 feet below the lowest excavations, and one boring was extended

. to a depth of 100 feet.



LDEQ-EDMS Document 35848516, Page 648 of 673

Excerpts from LAC Title 33 Part VII, Subpart 1 - Solid Waste Regulations
. Pertinent to Hydrogeologic and Geotechnical Considerations
Page 2

The soil boring logs include the results of field and laboratory testing to characterize the
subsurface conditions. All geotechnical field tests, and laboratory tests were conducted
according to the standards of the American Society for Testing and Materials (ASTM)

2. Units of a facility located in a seismic impact zone which have not received waste prior to October
9, 1993, shall be designed and operated so that all containment structures, including liners, leachate
collection systems, and surface water control systems, can withstand the stresses caused by the maximum
horizontal acceleration in lithified earth material for the site.

Response
The facility is not in a seismi¢ impact zone

3. Facilities shall not be located in an unstable area unless the permit holder or applicant can
demonstrate that the facility is designed to ensure the integrity of structural components, such as liners,
leak-detection systems, leachate collection, treatment and removal systems, final covers, run-on/runoff
systems {or any other component used in the construction and operation of the facility that is necessary for
the protection of human health or the environment). In determining whether an area is unsiable, the permit
holder or applicant must consider, at a minimum, the following factors:

a. on-site or local soil conditions that may result in significant differential settling;
b. on-site or local geologic or geomerphological features; and

¢. on-site or local human-made features or events (both surface and subsurface).

Response

With the exception of the existing sediment accumulation within the impoundment, the facility
is not located in an unstable area. The natural soil conditions are not susceptible to significant

. differential settling, and the local geologic features are not considered unstable, The
construction plans will provide for removal of the sediments that would be considered unstable
under a construction quality assurance and control plan.

§713. Standards Governing Surface Impoundments (Type I and II)

3. Liners

a. The standards in Paragraph B.3 of this Section apply to liners for Type I and II proposed surface
impoundments and for surface impoundments constructed subsequent to the required upgrade date
specified in LAC 33:VIL315.G (Units of surface impoundments on which construction is completed prior
to the upgrade date specified in LAC 33:VIL.315.G and which have received a temporary permit or
standard permit prior to February 1, 1993, are not governed by these liner standards.)

b. The permit holder or applicant must provide and implement a quality-control and quality-
assurance plan for liner construction and maintenance that will ensure that liners are designied, constructed,
installed, and maintained properly, All facilities must have quality-control plans for the excavations. All
excavations and liners shall be inspected and certified by a registered engineer, licensed in the state of
Louisiana, with the appropriate expertise.

Response

A quality control and quality assurance plan has been developed to address the excavations and
liner systems that will be necessary for the impoundment.

c. The permit holder or applicant must demonstrate that the liner is placed upon a base that
provides the following:

i. adequate support for the contents;

. ii. maximum resistance to settlement of a magnitude sufficient to affect the integrity of the liner
or the proper positioning of the leachate-ccllection or leak-detection system;

915073 Aquaterra Engineering. [LC
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Excerpts from LAC Title 33 Part VI, Subpart 1 - Solid Waste Regulations
Pertinent to Hydrogeologic and Geotechnical Considerations
. Page 3

iii. maximum resistance to hydrostatic heave on the sides or bottom of the excavation; and
iv. maximum resistance to desiccation.

Response

The quality control and quality assurance plan address removal of existing sediments that have
accumulated within the impoundment and verification of a stable subgrade that will provide
resistance to damaging settiements, will provide resistance to hydrostatic heave and will resist
desiccation.

d.  Units of surface impoundments shall be lined along the sides and bottom with a composite Tiner
consisting of a geomembrane liner at Jeast 30-mil thick installed directly above and in uniform contact with
a 3-foot recompacted clay liner having a hydraulic conductivity no greater than 1 x 107 cm/sec which has
been installed under the supervision of a registered engineer, licensed in the state of Louisiana and with the
appropriate expertise. (If the geomembrane component is high-density polyethylene, then the geomembrane
component must be at least 60-mil thick. Any peomembrane liner used must be compatible with the solid
waste and leachate in the unit) An alternative liner system which will provide equivalent or greater
groundwater protection at the site as compared to the composite liner, as demonstrated by generally
accepted modeling techniques and based on factors specific to the site and to the solid wastes received, may
be used. The burden of proof of adequacy of the alternate liner design shall be on the permit holder or
applicant.

Response

Subsequent to sediment removal and subgrade characterization, the impoundment will be lined
along the bottom and the sides with a minimum three foot thick recompacted clay liner. The
recompacted clay liner will be overlain with a 60 mil HDPE geomembrane. These liners will be

. installed in accordance with the quality control and quality assurance plan.

915073 ‘ Aquaterra Engineering. LLC
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APPENDIX C

. CONSTRUCTION QUALITY ASSURANCE & QUALITY CONTROL PLAN
STORMWATER POND CONVERSION
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CONSTRUCTION QUALITY ASSURANCE & QUALITY CONTROL PLAN

Stormwater Pond Conversion
Motiva Enterprises, LLC
Convent, Louisiana
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Construction Quality Assurance and Quality Control Plan
Motiva Stormwater Pond Conversion
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CONSTRUCTION QUALITY ASSURANCE & QUALITY CONTROL PLAN

Motiva Stormwater Pond Conversion
Convent, Louisiana

1.0  INTRODUCTION

The existing stormwater pond at the Motiva, Convent Refinery is being converted to a solid
waste impoundment consistent with regulations for solid waste impoundments as
promulgated by the Louisiana Department of Environmental Quality (LDEQ). This document
provides for construction quality assurance and quality control associated with the revisions
necessary for this conversion.

1.1 EXISTING AND PLANNED CONSTRUCTION

The impoundment design includes the removal of existing sediments present in the existing
stormwater pond and the construction of liner components to meet the requirements of the
LDEQ for a solid waste impoundment. The construction includes the following general
components of construction:

+ Removal of existing sediments present in the base of the impoundment,
+ excavation into the natural clay soils,
. » construction of a three foot thick recompacted clay liner using the natural clays,

» installation of a Flexible Membrane Liner {(FML).

1.2  PURPOSE
Section 33:VII.509.E.1 of the Regulations requires that:

“Start-up inspections for new units of a standard permitted facility shall be conducted
after completion of all construction measures and after submittal of certification to the
Office of Environmental Assessment, Environmental Technology Division, by a registered
engineer licensed in the state of Louisiana, that the unit is constructed in accordance
with the permit.”

Additionally, Section 33:VII.711.B.5.b of the Regulations requires that:

“The permit holder or applicant must provide and implement a quality-control and
quality-assurance plan for liner construction and maintenance that will ensure that liners
are designed, constructed, installed, and maintained properly. All facilities must have
quality-control plans for the excavations. All excavations and liners shall be inspected
and certified by a registered engineer, licensed in the state of Louisiana, with the
appropriate expertise.”

The Construction Quality Assurance (CQA) report should certify that construction of the

landfill facility has been performed in accordance with the project ptans and specifications

as well as a Construction Quality Assurance/Construction Quality Control Plan (CQA/CQC

Plan). This document presents the minimum criteria by which the registered professional
. engineer should verify construction efforts.
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1.3 SCOPE

This CQA/CQC Plan addresses the responsibility and authority of various entities involved in
the construction of the landfill, quality objectives, construction testing, and documentation
during construction at the facility. The plan as developed in this document addresses the
following components of construction:

» Excavation;

¢ Sediment Removal;

¢ Compacted Clay Liner; and
« Flexible Membrane Liner

The CQA/CQC Plan presented in the following paragraphs contains the programs for both CQC
testing and observations and CQA analyses for the construction.

2.0 RESPONSIBILITY AND AUTHORITY

The responsibility and authority of the individuals and organizations involved in the design,
permitting, construction and inspection of a landfill are discussed below. These
responsibilities and authorities are in accordance with the EPA Technical Guidance Document
Quality Assurance and Quality Control for Waste Containment Facilities, The individuals,
their affiliation, responsibilities and authorities are described as follows:

. Permitting Agency. The Louisiana Department of Environmental Quality (LDEQ) is the agency
respansible for permitting the landfill. LDEQ maintains the responsibility to review the
construction specifications and the CQA/CQC Plan for compliance with the agency's
regulations. LDEQ also has the responsibility to review all CQA/CQC documentation during or
after construction of a facility, possibly including visits to the construction site to observe
the CQC and CQA practices, to confirm that the approved CQA/CQC Plan was followed and
that the facility was constructed as specified in the design.

Owner. Motiva is the owner/operator and is responsible for the design, construction, and
operation of the facility. This responsibility includes complying with the requirements of the
LDEQ, the submission of CQA/CQC documentation, and assuring the LDEQ that the facility -
was constructed as specified in the construction plans and specifications and as approved by
the permitting agency. Motiva has the authority to select and dismiss organizations charged
with design, construction, and CQA/CQC.

Owner's Representative, Motiva will designate an official representative who is responsible
for coordinating schedules, meetings, and field activities. This responsibility includes
communications to other members in the owner/operator's organization, owner's
representative, permitting agency, material suppliers, general contractor, specialty
subcontractors or installers, and CQA Engineer.

Design Engineer. The design engineer is selected by the Owner/Operator. He is responsible
for developing a landfill that fulfills the operational requirements of the owner/operator,
complies with accepted design practices for landfills, and meets or exceeds the minimum
requirements of the permitting agency. The design engineer may be requested to change
. some aspects of the design if unexpected conditions are encountered during construction
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(e.g., a change in site conditions, unanticipated logistical problems during construction, or
lack of availability of certain materials). Such modifications may be in writing or verbally. In
either case, details of the changes must be received by the CQA Engineer and CQC Manager.
The plans and specifications referred to in this plan are the product of the Design Engineer.
They are a major and essential part of the permit application process and the subsequently
constructed facility.

General Contractor. Motiva generally contracts with a General Contractor for construction
of landfill cells or other civil improvements at the facility. The General Contractor arranges
for purchase of materials that meet specifications, contracts with subcontractors for
specialized needs, and has overall control over the construction operations, including
scheduling. The General Contractor has the primary responsibility for ensuring that a facility
is constructed in accord with the plans and specifications that have been developed by the
Design Engineer and approved by LDEQ. The General Contractor is also responsible for
informing Motiva and the CQA Engineer of the scheduling and occurrence of all construction
activities. Motiva may serve in the capacity of General Contractor and arrange for all, or a
portion, of the necessary material, fabrication, and installation contracts. In such cases,
Motiva’s representative will serve the same function as the General Contractor.

Subcontractor, Specialized portions of the construction may be performed by a
subcontractor to the General Contractor, or by a specialty contractor hired directly by the
manufacturer, or fabricator, or by Motiva directly. The duties of the subcontractor will be
established by the General Contractor or Motiva. The subcontractor is responsible for
informing the contractor, Motiva and the CQA Engineer of the scheduling and occurrence of
all construction activities to be performed by them.

CQC Personnel. Construction quality control personnel are individuals who work for the
General Contractor, installation contractor, subcontractor or CQA Engineer and whose job it
is to collect the data necessary to document that construction is in accord with the plans and
specifications. The CQC Manager should be an individual who is experienced in those aspects
of landfill construction including clay and geosynthetic liner construction and leachate
system installation. The CQC Manager should maintain overall responsibility for the collection
and assimilation of CQC data, and the transfer of these data to the CQA Engineer. Prior to
initiation of the project, the CQC Manager shall obtain from the Design Engineer a full set of
the plans and specifications for the project. He will check the plans and specifications,
including revisions, against the CQC/CQA Plan and specifications. Any discrepancies will be
brought to the attention of the CQA Engineer for resolution. The CQC Manager will ensure
that a current set of the plans and specifications is maintained at the site.

CQA Engineer. The CQA Engineer is responsible for confirming that the facility was
constructed in accordance with the plans and specifications as developed by the Design
Engineer and approved by LDEQ. The CQA Engineer has overall responsibility for
manufacturing quality assurance, construction quality control and construction quality
assurance. Motiva will select a CQA Engineer for various phases of construction, typically for
each individual landfill cell construction. The CQA Engineer should be a registered
professional engineer in the State of Louisiana. He/she should possess individual experience
in those aspects of landfill construction including clay and geosynthetic liner construction
and leachate system installation. The CQA Engineer is responsible for reviewing the CQA/CQC
Plan as well as general plans and specifications for the project so that the CQA/CQC Plan can
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be implemented with minimal contradictions or unresolved discrepancies. Other
responsibilities of the CQA Engineer include: education of CQC personnel on CQA/CQC
requirements, scheduling and coordinating of CQA/CQC inspection activities, ensuring that
the procedures established by this CQA/CQC plan are followed, ensuring that test data are
maintained for later reporting, and preparation of periodic reports. In the event of
nonconformance with the project specifications or CQA/CQC Plan, the CQA Engineer should
notify Motiva as to the details and, if appropriate, recommend work stoppage and possibly
remedial actions. The CQA Engineer is usually required to be at the construction site, or have
a representative on-site, during all major construction operations to oversee construction
and CQA/CQC personnel.

Testing Laboratory. Many CQA/CQC tests are performed by commercial laboratories. The
testing laboratory should have its own internal QC plan to ensure that laboratory procedures
conform to the appropriate American Society for Testing and Materials (ASTM) standards or
other applicable testing standards. The testing laboratory is responsible for ensuring that
tests are performed in accordance with applicable methods and standards, for following
internal QC procedures, for maintaining sample chain-of-custody records, and for reporting
data. The testing laboratory must be willing to allow the owner/operator, permitting
agency, design engineer, installer, or CQA Engineer to observe the sample preparation and
testing procedures, or record-keeping procedures, if they so desire.

. 3.0 CONSTRUCTION QUALITY CONTROL

Construction Quality Control (CQC) is the act of performing and documenting visual
inspections, and field and laboratory testing of the construction materiats and methods used
and sampling of the components of construction. CQC technicians are responsible for
performing the tests required and collecting the necessary samples to document that the
materials and construction practices used are in accordance with the project designs.

The Daily Field Report (DFR) is the primary communication tool for the CQC technicians. The
CQC Manager will prepare, or have prepared, one DFR for each day the technician is on site.
At a minimum, the DFR will document the following:

Contractors and subcontractors working on-site;

Equipment available and operating on site;

Weather conditions;

Time CQC personnel were on-site;

Summary of the contractor’s activities throughout the day;

Types of testing performed, location of the tests, and test results;

Types of samples obtained, location of the sample points and plans for sample
testing;

Summaries of any meetings held on-site that were attended by CQC personnel; and,
« Notation of on-site visitors that are significant to the construction (design or CQA
Engineer, regulatory representatives, etc.)

DFRs should be submitted to the CQA Engineer, the representative for MOTIVA, and the
design engineer, as requested. Additionally, the CQC Manager should maintain a copy of
. each DFR at the site throughout the duration of the project.
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The CQC process will result in the collection of extensive data and samples of completed
work product. The location of every test or sampling point must be documented in a manner
suitable to allow re-establishment of the sample location. Date and time of the action shall
be included. Horizontal location shall be specified by the method in use for this work at the
facility (e.g., grid coordinates, station and offset, etc.}. Where elevation is also important
(e.g., lift number), it shall be included. Each test or sample shall be assigned a unique
number.

Any sample to be sent off-site shall be under chain-of-custody control. The control sheet
shall include the unique sample identification, the sample destination, and the required
testing. ’

The CQC process will oversee the major work elements of excavation, subgrade verification, -
compacted clay liner (or cohesive soil cover) construction and leachate collection system
installation. The CQC aspects of each of these work elements are addressed individually in
subsequent sections of this plan.

4,0 CONSTRUCTION QUALITY ASSURANCE

The purpose of construction quality assurance (CQA) is to ensure the facility is constructed in
accordance with the project plans and that the CQA/CQC Plan is followed. Additionally, it is
the responsibility of the CQA Engineer to review all CQC actions, perform analytical and
statistical analyses of the data collected, and to prepare the certification report,

. The CQA Engineer will maintain copies of all DFRs, field and laboratory test reports, project-
related memoranda, design change information, etc. He will review all such information and
document its compliance with this CQA/CQC Plan.

The CQA Engineer shall prepare various, routine interim reports to the client/owner
summarizing the work to date. These reports shall be submitted to the client/owner at the
frequency directed.

Upon completion of a cell, phase of a cell, portion of the final cover or other milestone
occasion as directed by the owner, the CQA Engineer shall prepare a final Certification
Report on the work accomplished. This report shall be signed and sealed by the CQA
Engineer. The report shall include the following:

Results and locations of all tests;

All Daily Field Reports;

Statistical summaries of all tests;

Demanstration that the construction specifications were met;

Demaonstration that the testing frequencies of the CQA/CQC Plan were met;
Demgenstration that the acceptance criteria of the CQA/CQC Plan were met; and
Certification that the components inspected met the plans and specifications.

5.0 SURVEYING

Field surveys are required for construction layout, determination of excavation depth,
. verifying liner thickness and final waste grades, as well as quantity take-off. The following
sections summarize surveying requirements.
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5.1 FIELD CONTROL

The Design Engineer will establish reference points and benchmarks which shall constitute
the field control. This work will be performed under the supervision of a registered
professional land surveyor. Horizontal control lines will be laid out in advance of construction
operations and will be coordinated with the General Contractor.

5.2 CONSTRUCTION LAYOUT

From the field control set by the Design Engineer, the General Contractor shall establish and
maintain all necessary controls for the proper layout and performance of the work, The
contractor shall use competent personnel and suitable equipment for the layout work
required.

5.3  VERIFICATION

The CQA Engineer will have surveys conducted to verify that phases of the work have been
completed in accordance with the permitted design. These surveys shall be made utilizing a
control grid with control points spaced no greater than 50 feet on center. On side slopes,
each section will include at {east the crest and toe. Side stopes greater than five vertical
feet in height shall also include an intermediate point. These points are required even if
fewer points would satisfy the 50-foot spacing requirement.

Upon completion of excavation to subgrade, a verification survey shall be made to document
. subgrade elevation. This survey will serve as the base elevations for the compacted clay
liner. :

Subsequent of completion of the compacted clay liner, a verification survey will be made to
document the surface of the compacted clay liner and the thickness of the liner. Thickness
measurements on slopes must take into account the slope and must provide for the required
component thickness as measured perpendicular to the slope.

5.4 ACCURACY

Layout of all facilities shall be referenced to the Louisiana State Plane coordinate system.
Horizontal layout shall consist of a closed loop {either on itself or to a known coordinate
point) with an error of closure not greater than 1:1000. Level surveys and cross-section
surveys shall begin and be tied back into established bench- marks. Turning points should be
solid objects with readings taken to the nearest 0.01 ft. Error of closure of level surveys
should not exceed 0.03 ft. Individual elevation shots (cross-sections and thickness) shall be
taken to the nearest 0.01 ft.

5.5 VARIATIONS
The CQA Engineer may grant variances from the thickness requirements provided that:

The point is not deficient by more than 0.1 feet, and

No more than 5% of points are deficient, and

These points are not concentrated in one area, and

. The average thickness (including the deficient points) meets or exceeds the specified
value.
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5.6 DOCUMENTATION

All survey data will be recorded in electronic data collectors or standard field books. Notes
shall include date, section surveyed, weather conditions and names of the members of the
survey party. Surveys shall be plotted when required, to facilitate determination of
compliance with specification requirements.

6.0 QA/QC FOR ELEMENTS OF CONSTRUCTION

The quality control, quality assurance and surveying requirements provided above will apply
to the various elements of construction that are required for the landfill. Because of the
unique construction aspects of each element, each is addressed separately in the following
sections. Tables 3 through 9 provided within this plan present testing methods, frequencies
and requirements for each of the construction elements. The following sections detail these
testing requirements,

6.1 SEDIMENT REMOVAL/SUBGRADE VERIFICATION

As noted in Section 1.1, the sediments present in the stormwater pond will be removed to
expose the underlying clay deposits which form the subgrade.

The subgrade is defined as the soils which form the floor and side slopes of the cell after all
sediments have been excavated but prior to placement of compacted clay liner. Upon the
completion of excavation, the subgrade will be inspected to document conditions. The

. inspection will consist of a walkover by the CQC Technician, and a written record of visual
observations will be made during the walkover. The visual observations shall be accompanied
with photographs of typical and anomalous conditions.

In addition to the visual classifications, the subgrade will be sampled on a frequency of one
sample per 20,000 square feet of subgrade area. Sampling will include the collection of
samples at one foot intervals to a depth of three feet below the design top of recompacted
clay layer.

The samples will be submitted to the geotechnical testing laboratory to determine index
properties. At a minimum, each sample will be tested to determine Atterberg limits (ASTM
D4318) and classified according to ASTM D4388. If the classification notes the presence of
significant sand, testing to determine percent passing the No. 200 sieve (ASTM D1140) will
also be performed.

In addition to the routine sampling as described in the above paragraph, any areas which
exhibit anomalous conditions (as observed during the site walkover) will be sampled to
determine the spatial and vertical extent of the anomalous subgrade soils. The samples from
these areas will also be tested in the geotechnical laboratory as noted in the previous
paragraph.

6.2 STRUCTURAL FILL

Earthen fill may be required to achieve the subgrade at the facility. This fill must be
constructed with the proper materials and to adequate densities to meet the structural

. requirements necessary to support the landfill. The following paragraphs address these
issues.

U3
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6.2.1 Materials Verification

Fill materials should be tested to document classification (ASTM D 2487) and moisture-
density relationship (ASTM D 698). Suitability of the soils is a function of the fill use and
should be accepted by the design engineer and the CQA engineer.

6.2.2 Fill Placement/Compaction/Testing

The fill materials should be placed in loose lifts graded to provide a uniform thickness not
exceeding nine inches. The surface of each preceding, compacted Lift shoutd be lightly
scarified to ensure adequate bonding between lifts.

The moisture content during compaction and the required compaction dry density are listed
on Table 1. The frequency and methods of testing are also listed on that table.

6.3 COMPACTED CLAY LINER/COHESIVE 50IL COVER

The compacted clay liner and cohesive soil cover for closure (soil liners) will be constructed
using soils obtained from on-site if the subgrade testing program indicates that the materials
meet minimum acceptability guidelines.

6.3.1 Material Acceptance

The selection of the proper soil types and documentation of material consistency is a
requirement for a low permeability, compacted liner or cover. Therefore, material

. acceptance includes an initial material evaluation program and a continued material
verification during construction.

The subgrade testing program outlined in Section 6.1 will be used to determine the
suitability of the in-place clays for use as materials for recompacted clay liner. The
acceptability standards for materials use as clay liner are listed in Table 1.

6.3.2 Construction Control

During construction of the constructed soil liner, visual control must be exercised to observe
material consistency and appropriate construction methods. The following paragraphs
outline the requirements for visual control of construction quality of the soil liner systems.

6.3.2.1 Roots/ Clods

The QC representative shall maintain continuous visual inspection of all soil liner material
placement, processing, and compaction. He shall observe the materials to determine no
substantial change in materials from the accepted materials. In addition, he should watch
for the presence of roots, sticks, stones, or other deleterious matter, and for clod size.

No roots or sticks with a diameter in excess of 2 inch or length in excess of 6 inches should
be allowed to remain in the loose lifts. Clods should be processed by disking or other means
to render clod sizes of less than 3 inches prior to compaction. In addition, the materials
should be essentially free of any other foreign materials.

The QC representative shall notify the earthwork contractor of non-conformities. In the

event such non-conformities are not resotved, the compaction effort should be suspended,

and the CQA Engineer should be notified. Any such notification requirements should be
. recorded in the DFR.
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6.3.2.2 Lift Thickness

Loose lifts of soil tiner should not exceed nine inches. The QC representative shall
verify the uncompacted lift thickness continuously. This shall be done by making
visual observations of the thickness of newly deposited soils over the prior compacted
lift. Notations regarding lift thickness should be made in the DFR and in the
photographic record to document the QC effort.

6.3.2.3 Compaction Techniques

The compactive effort should be accomplished by using a compactor with the ability to
penetrate the lift thickness at least 4 inches with “teeth” or “pads” on the
compacting device. The CQA Engineer will determine the adequacy of compaction
equipment prior to construction. The number of passes over the loose lift should be
no less than three, but should be adequate to achieve the required moisture density
requirements. The QC technician should maintain continuous visual observations of
the compaction effort, and document the compaction techniques in the DFR and in the
photographic record.

When tested in accordance with Section 7.3.3, the compacted lift must exhibit a
minimum dry density of at least 90% of its maximum as determined by the standard
Proctor compaction test (ASTM D 698}, and the moisture content must be equal to at
least optimum moisture content and no greater than 8% in excess of optimum moisture
content (as determined by ASTM D698},

6.3.2.4 Lift Bonding

. After each lift is placed and compacted, and prior to placement of a subsequent lift,
the surface of the existing lift should be sufficiently moistened and roughened to allow
bonding of the two lifts. This should be accomplished by watering as necessary and
scarifying the existing lift to form a one to two inch thick roughened surface.
Scarification can be accomplished with a disc, compactor or similar equipment to
achieve the required resul(t.

The construction quality control should include visual documentation of the continucus
scarification process. This effort should be documented in the DFRs and in the
photographic record.

6.3.3 Field Moisture/Density Testing

Subsequent to placement and compaction of each lift, the QC technician should
determine the in-place density and moisture content for comparison to the
predetermined requirements as established in Section 6.3.1. In place testing of the
completed liner to determine dry density should be performed using nuctear methods
(ASTM D 2922). In place testing of the completed liner to determine moisture content
should be performed using nuclear methods (ASTM D 3017). Alternatively, undisturbed
samples can be collected from the compacted liner and submitted to the geotechnical
taboratory for direct measurement of dry density and moisture content. Testing
frequency and acceptability requirements are specified in Table 1.

All holes made into compacted liner material must be backfilled with dry bentonite
pellets or granulated bentonite which shall be tamped lightly into the hole, wetted,
and covered with moist liner soil and retamped.
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Separate samples should be collected for laboratory moisture content analysis to
verify the nuclear testing method. The number of separate samples should be
sufficient to determine the need for moisture correction, as specified by the CQA
Engineer. Appropriate moisture corrections should be applied to the nuclear testing
methods if the moisture content analyses indicate the need.

The test results should be compared to the acceptance criteria established during the
material evaluation program as documented in Table 1. Every test must be specifically
marked "Pass” or "Fail" in the report of test results. Areas where failing tests are
recorded shall be reworked and retested until satisfactory results are obtained.
Retests shall be tracked such that a failing tests successive passing test is readily
identified. :

6.3.4 Permeability Testing

Verification samples will be collected and submitted to the geotechnical laboratory to
measure the permeability {ASTM D 5084) of the in-place liner/cover. Samples will be
collected and tested at a frequency of at least one sample per acre per lift of in-place
soils as shown on Table 1,

All loose surface material shall be removed prior to sampling. The samples shall be
taken using the 3-inch drive cylinder method (ASTM D2937), except that field weighing
is not required. The permeability sample shall be the full size of the ring for at least
two inches in length and have axis perpendicular to the face of the compacted clay for
parallel lift construction. The hole(s) shall be backfilled by filling with dry bentonite
pellets or granulated bentonite, tamping lightly, covering with moist liner soil and
retamping.

The sample shall be trimmed so that none protrudes from the drive cylinder, it shall
then be placed into a plastic bag or other container to preserve moisture, which shall
be indelibly marked. It shall be returned to the laboratory under Sample Control as
soon as possible.

if a sample fails, the CQC Manager shall inform the CQA Engineer and the
Client/Owner's Representative. The area to be reworked shall be determined by the
CQA Engineer and proposed to the Client/Owner’s Representative. Such area shall be
reworked, and then retested for moisture/density in accordance with previous
sections and for permeability.

Upon completion of the construction, the CQA Report should include an updated Table
2 and Figure 3 (with updated regression analyses} to include the additional data for
use in the subsequent cell construction.

6.3.5 Subgrade Acceptance

Upon satisfactory completion of the compacted soil liner, the surface of the liner must
be prepared for deployment of the geomembrane liner or FML, where applicable. This
process must be observed by the CQC Technician and documented by a Subgrade
Acceptance Form. This form must be signed and dated by the Contractor and
geomembrane or FML installer and must specify the area that is being accepted. This
acceptance by the geomembrane or FML installer documents the suitability of the
subgrade for geomembrane liner or FML deployment and seaming.
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6.4 GEOMEMBRANE LINER OR FML

Upon acceptance of the subgrade of the completed soil liner, as accepted by the
geomembrane liner or FML installer in the form of the subgrade acceptance document (see
Paragraph 6.3.5), the FML shall be placed in direct and uniform contact with the soil liner.
The following paragraphs detail CQA requirements with relation to the installation of the
geomembrane liners.

6.4.1 Material Acceptance

The geomembrane or FML supplier shall provide the CQA Engineer with manufacturer quality
control (MQC) information and warranty data for the materials to be delivered on site at
least one week prior to delivery. The CQA Engineer will compare the material MQC data to
the requirements as provided on Tables 2A and 3A for the smooth and textured HDPE
geomembrane. Based upon the information provided, the CQC Engineer will accept the
materials for shipment if the requirements of Tables 2A and 3A are met.

The CQC Technician shall inventory all geomembrane or geotextile materials that are
received at the site. The inventory will document that the MQC information provided
previously to the CQA Engineer is applicable to the inventory shipped.

The CQC Technician shall also observe materiat handling and storage. Handling of the
geomembrane or FML should be with procedures that will not cut puncture or otherwise
abrade the materials. Any noticeable defects of the delivered material will be documented
on the material inventory sheets, and the damaged rolls shall be segregated.

6.4.2 Construction Control

The construction control of geomembrane or FML deployment and seaming includes visual
observations and record keeping as well as destructive sampling and seam testing. The
following sections outline procedures for each. An important variation from the CQC
procedures associated with the geomembrane or FML is the utility of the geomembrane or
FML installer’s employees to perform CQC testing of welds (trial welds and continuous seam
sampling). The CQA Engineer shall provide an on-site CQA Technician to observe
deployment, seaming and CQC of the geomembrane liner or FML, Geomembrane field testing
requirements are summarized on Tables 2B and 3B for smooth and textured HDPE
geomembrane, respectively.

6.4.2.1 Proposed Panel Layout Plan

Prior to deployment of the geomembrane liner or FML, the installer will provide the
CQA Engineer with a proposed panel layout plan. This ptan will illustrate the panel
lengths and width, the orientation and direction of the deployment process, and the
sequence of deployment. The plan will also include a description of procedures to
deploy the geomembrane liner or FML and to temporarily secure the geomembrane
liner or FML prior to seaming.

The CQA Engineer will develop a panel and seam numbering system based upon the
proposed panel layout. The system will provide a unique number to identify each
panel and seam and will be sufficient to be utilized in the field by the CQC and CQA
Technicians.
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6.4.2.2 Visual Inspection

The CQA Technician shall maintain continuous, visual observation and documentation
of tiner deployment and seaming. Specifically, the following observations shall be
made,

¢ Deployment techniques for the synthetic liner will be documented.

s Scratches or crimps in the geomembrane liner or FML will be documented
directly on the liner.

¢ Damage to the underlying soil liner will be identified.

» Compliance with the proposed panel layout plan will be documented and any
variations will be noted on the panel layout plan.

e QOverlap of panels will be measured and documented every 50 feet prior to
seaming to document that minimum overlap has been accomplished.

¢ Wrinkles developed within the geomembrane liner or FML, including wrinkle
height, length, etc. and provisions to minimize wrinkle formation will be

noted.
* Repair procedures for all scratches, punctures, tears and crimps will be
documented.
. « All test weld and seaming operations will be observed (see Section 7.4.3).

o All CQC Technician nondestructive seam testing will be observed and
documented, noting methods used for seam testing.

* During deployment, seaming and covering, observations of personnel and/or
vehicular traffic on the deployed geomembrane liner or FML and related
activities that could damage the synthetic liner.

As-built drawings will be made during construction of the liner, and shall include at
least the locations of all welded seams, patches, caps, destructive test locations, and
panel numbers.

6.4.3 Seam Testing

Approved processes for field seaming are extrusion welding and fusion welding. Seam testing
shall include trial welds, continuous (non-destructive) testing of completed seams, and
destructive testing of completed seams in accordance with Tables 2B and 3B. The trial welds
and continuous testing shalt be performed by the Installer and documented by the CQA
Technician. The destructive samples shall be secured by the CQA Technician and shipped to
an independent third party laboratory, certified by the Geosynthetics Accreditation Institute
(GAI for testing.

6.4.3.1 Field Test Welds

Field test welds are a performance test for the welder and his welding equipment.
Prior to performing any seams, each technician and welding equipment shall perform
a field test weld. Field test welds shall be made at the beginning of each seaming
. period and if there are significant changes in ambient conditions (temperature

Rev. 1.0 - June, 2005 12
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variation, moisture). Each seaming technician shall make at least one trial seam each
day. After performing a trial seam, two adjoining one inch specimens will be cut
from it and tested in shear and peel.

The seaming technician and his equipment shall not be used until satisfactory trial
seams have been performed. Each test weld will be documented on a test weld
form. The documentation will be performed by the CQC Technician.

6.4.3.2 Non-Destructive Testing

All non-destructive seam testing will be continuously performed and documented on
all welded seams, patches and repairs. Air pressure testing shall be performed for
fusion welds where an air channel exists between double welds. Acceptable results
for each type of material are listed in Tables 28,3B, and values are derived from GRI
GM-6. Extrusion welds shall be tested by vacuum testing techniques. During the test,
no air bubbles appearing after 10 seconds under a vacuum box are acceptable. The
CQA Engineer may approve alternative testing procedures if the geomembrane liner
or FML installer can prove equal or better capability to detect seam failures. The
geomembrane liner or FML Instatler should provide the procedures to be used in a
separate CQC Plan developed by the Installer. The specific testing program will be
reviewed and approved or modified by the CQA Engineer.

6.4.3.3 Destructive Testing

. Destructive samples will be obtained from the welded production seams at a
frequency as specified on Tables 2B and 3B. The sample should be of sufficient size
to yield three 1 foot by 1 foot samples with the seam approximately centered in each
sample. One sample shall be provided to the Installer for testing, one seam shall be
tested by an independent third party laboratory and the remaining sample shall be
archived by the CQA Technician. All samples should be labeled to identify the sample
and seam number and date seamed, the welder and the welding equipment. The
label should also identify the technician who tested the seam.

Five subsamples should be tested in shear and five in peel in accordance with ASTM
D4437. A passing test is.one that achieves the minimum acceptable requirement of
Tables 2B and 3B. -

The results of the testing should be compared to the requirements by the CQC
Manager, and the results should be faxed to the CQA Technician who shall notify the
Installer of the results. Test results should be provided to the Installer within 24 hours
after shipment of the samples.

6.4.4 Documentation

Upon completion of the geomembrane or FML installation, the CQA Technician shall complete
a final panel layout plan. Alternately, the final panel layout may be determined by plan
survey of panel intersections, destructive test locations, patch locations and other pertinent
locations. This plan shall include the final arrangement of panels, including panel and seam
numbering, the type of seaming performed, the locations of all destructive seam tests, and
the locations of all patches.
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TABLE 1

CONSTRUCTION TESTING REQUIREMENTS - SOIL

Stormwater Pond Conversion

Convent, Louisiana

{tem Test Method F'::_':;:L‘:L‘y Minimum Criterfa
?AOS‘:_;;";':;B’;S‘W 1/material HIA
Structural Fill {E‘_?MD;“;%’ nuctear 12 tests/acrelift Compaction »95% ™
(Flzl;iMNg_i;Bu’r;—‘) - nuclear 12 tests/acre/lift O O Don+ 4%

Field Density - nuclear
(ASTM D-2922-81)

12 tests/acre/lift

Compaction >90% @

Field Moisture - nuclear

12 tests/acre/lift

Dol 0L Do+ BY

{ASTM D-3017)
C ted Clay Li Maisture - Density 3
ompacied Liay Liner (ASTM D-698) 1 test/ 20,000 yd NA

Soil Classification 3 C(HorCL
(ASTM D 2487, D-4318, D 422) 1 test/ 10,000 yd < 25% sand
Permeability 3 2
(ASTM D-5084) 1 test/800 yd <1 %107 cm/sec
Survey 100 ft grid min. thickness to +0.2 ft

Notes: 1. Using a 50-ft grid spacing, 1 test/ 2,500 fE/Lift = -14 tests/acre lift.

b In accordance with ASTM D598,
CQA Plan

Rev. 3.0 - December 18, 2006
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TABLE 2A

TESTING REQUIREMENTS - SMOOTH HDPE GEOMEMBRANE - CONFORMANCE
Stormwater Pond Conversion

Convent, Louisiana

Manufacturer Conformance 40 ML 60 MIL
Properties Test Method QC Test QA Test Re?:;ied RE_I(!:;::Ed
Frequenc Frequenc
quency quency Values " | values 1"
Thickness (min. avg.}
. Lowest individual of 10 ASTM D-5199 1 per Roll 1 per 250,000 sf 37 54
values
Sheet Density ASTM D-792 or
{min. avg.) ASTM D-1505 1 per 50,000 sf 1 per 250,000 sf 0.940 g/cc 0.940 g/cc
Tensile Properties™
(min. avg.)
. Yield strength ASTM D-6693 84 Ibfin 126 Ib/in
«  Break strength Type IV 1per50,000sf { 1 per 250,000 sf 152 Ib/in 228 Wb/in
+  Yield elengation 12% 12%
. Break elongation T00% 700%
Tear Resistance ASTM D-1004 1 per 50,000 sf N/A 28 Ibs 42 1bs
{min. avg.)
Puncture Resistance ASTMD-4833 | 1per50,000sf | 1 per 250,000 sf 72 Ibs 108 Ibs
{min. avy.)
73] -
Stress Crack Resistance! ASTM D-5397 (10) NIA 300 hours 300 hours
(App.)
Carbon Black Content
(range) ™ ASTM D-1603 1 per 50,000 sf 1 per 250,000 sf 2-3% 2-3%
Carbon Btack Dispersion ' ASTM D-5596 1 per 50,000 st 1 per 250,000 sf Note (4) Note (4)

Notes: 1.

Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test

specimens each direction.

¢ Yield elongation is calculated using a gage length of 1.3 inches.

+  Break elongation is calculated using a gage length of 2.0 inches.

2. The SP-NCTL test is not appropriate for testing geomembranes with textured or irregular rough surfaces.
Test should be conducted on smooth edges of textured rolls or on smooth sheets made from the same
formulation as being used from the textured sheet materials

3. Other methods such as ASTM D-4218 (muffle fumace) or microwave methods are acceptable if an appropriate
correlation to D-1603 (tube fumace} can be established,

4, Carbon btack dispersion {only near spherical agglomerates) for 10 different views:

+« 9in Categories 1 or 2; and

s 1in Category 3.

CQA Plan
Rev. 1.0 - June, 2005
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TABLE 2A (Continued)
TESTING REQUIREMENTS - SMOOTH HDPE GEOMEMBRANE - CONFORMANCE

Stormwater Pond Conversion
Convent, Louisiana

Manufacturer Conforma 40 MIL 80 MIL
uracture nce :
Properties Test Method QC Test QA Test Re_?:;:ed Re?:;:e"
Frequenc Frequenc!
quency WENY | values " | values ™
Oxidate Induction Time (10) N/A
{min, avg,)®
. Std. OIT ASTM D-3895 100 min 100 min
or
. High Pressure OIT ASTM D-5885 400 min 400 min
Oven Aging at 85°C® ASTM D-5721
retained after 90 days ASTM D-3895 (10 N/A 55% 55%
(min. avg.)
. Std. OIT
or ASTM D-5885 80% 80%
. High Pressure OIT
UV Resistance™ [min, avg.) GRI GM- 11
retained after 1,600 hrs®! ASTM D-3895 {10) N/A (8) (8)
. std. OfT
or
. High Pressure OIT ASTM D-5885 50% 50%
Notes: 5. The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant

content in the geomembrane.

LTS

the antioxidants in the UV exposed samples.

UY resistance is based on percent retained value regardless of the original HP-0IT value.
. Manufacturer may provide certification letter.
. Based on GRI GM-13, Rev. 6, dated 23 June 2003.

-
o

LQA Plan
Rev. 1.0 - June, 2005

It is also recommended to evaluate samples at 30 and 60 days to compare with the 90 day response.
The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
Not recommended since the high temperature of the 5td-OIT test prodiuces an unrealistic result for some of
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TABLE 2B

FIELD TESTING REQUIREMENTS - SMOOTH HDPE GEOMEMBRANE

Stormwater Pond Conversion
Convent, Louisiana

approximately 10

Minimum Field 40 MIL 60 MIL
Properties Test Method™ | Sample Size | Test Frequency | Acceptance Acceptance
Criterfa Criteria
Shear Test"™ ASTM D-6392 (excl. 42-in along Average 1 every
Section 6.3, seam, 500 lineal ft for
“Conditioning”) 12-in wide each type of
welding
Peel Test " ASTM D-6392 (excl. 42-in along Average 1 every
Section 6.3, seam, 500 lineal ft for
“Conditioning”} 12-in wide each type of
welding
Air-Pressure GRI GM-6 N/A All dual track 4 psi drop with |3 psi drop with
seams initial  pressure | fnitial  pressure
24-30 psig for 5| 27-30 psig for 5
minutes. minutes.
Vatuum N/A N/A All extrusion seams | Examine weld for | Examine weld for

approximately 10

seconds  through | seconds through
window for | window for
vacuum of | vacuum of

minimum 3 psig.

minimum 3 psig.

Notes: 1.
2.
3.
CQA Plan

Maximum of one-non FTB (Film Tear Bond) per five specimens tested iS acceptable provided that strength
requirements are met on that sample. Film Tearing Bond (FTB) definition: A failure to the ductile mode of
one of the bonded sheets by tearing prior to complete separation to the bonded area. Examples of FT6 and
the associated locus of break codes are provided in ASTM D-6392,

For double fusion welded seams, both tracks shall be tested for compliance with the minimum property
values listed above.

Destructive seams will be evaluated for strength parameters according to ASTM D-6392 (excluding Section 6.3
“Conditioning™). Destructive seams will be evaluated for elongation during cold weather seaming. The
Installer is required to submit a cold weather seaming plan for approval along with recommendations in GRI
GM-9.

Rev. 1.0 - June, 2005
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TABLE 3A

TESTING REQUIREMENTS - TEXTURED HDPE GEOMEMBRANE

Stormwater Pond Conversion

Convent, Louisiana

ot 40MIL | 60 MIL
anufacturer
Conformance QA | Required | Required
Properties Test Method . gﬁ :::‘l‘:: , Test Frequency Test Test
Values "? | values '?
Thickness (min. avg,) ASTM D-5994 1 per Roll 1 per 250,000 sf 38 mil 57 mil
« Lowest individual for 8 36 mil 54 mil
our of 10 values
+ towest individual for any 34 mil 51 mil
of the 10 values
ASTM D-792 or 1 per 50,000 sf 1 per 250,000 sf
Sheet Density (max.) ASTM D-1505 0.940 g/cc 0.940 g/cc
Asperity Height GRI GM-12 1 per 50,000 sf 1 per 250,000 sf 10 mil 10 mil
{min. avg.)!""?
Tensile Properties™
(min, avg.)
= Yield Strength ASTM D-6693 84 |b/in. 126 lb/in.
+  Break strength Type IV 1per 50,000sf | 1per 250.000s 4 i, %0 Wb/in.
s Yield Elongation 12% 12%
= Break elongation 100% 100%
Tear Resistance ASTM D-1004 1 per 50,000 sf N/A
(min. ave.) Die 28 Ibs 42 Ibs
Puncture Resistance ASTM D-4833 1 per 50,000 sf 1 per 250,000 sf
(min. avg.} 60 ibs 120 lbs
Carbon Black Content™ ASTM D-1603 1 per 50,000 sf 1 per 250,000 sf 2.3% 2.3%
(rangej
Carbon Black Dispersion®’ ASTM D-2663
ASTM D-5596 1 per 50,000 sf 1 per 250,000 sf Note (5) Note (5)
Oxidative Induction time
{min, avg, }**
« Std. OIT ASTM D-3895 {11) N/A 100 min 100 min
or
« High Pressure QIT ASTM D-5885 400 min, 400 min.

Notes:

1. Of 10 readings; 8 out of 10 must be 2 7 mils, and lowest individual reading must be 2 5 mils,
2. Alternate the measurement side for double sided textured sheet.
3

Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test
specimens each direction.
+  Break elongation is calculated using a gage length of 2.0 inches at 2.0 in./min.
4. Other methods such as ASTM D-4218 (muffle fumace) or microwave method are acceptable if an appropriate
correlation to ASTM D-1603 (tube furnace) can be established.
5. Carbon black dispersion (only near spherical agglomerates) for 10 different views:

e  9in Categories 1 or 2, and

« 1inCategory 3.
6. The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant
content in the geomembrane.

CQA Plan
Rev. 1.0 - June, 2005
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TABLE 3A (Continued)
TESTING REQUIREMENTS - TEXTURED HDPE GEOMEMBRANE

Stormwater Pond Conversion

Convent, Louisiana

Manufacturer 40 MIL 60 MIL
Conformance QA | Required | Required
Properties Test Method , r%g ::ztc , Test Frequency Test Test
values '? | values ‘"%
Oven Aging at 85°C (min. ASTM D-5721
avg.) retained after 90 days™
+  Std. OIT ASTM D-3895 (11) N/A 55% 554
ar
»  High Pressure OIT ASTM D-5885 8O% 80%
UV Resistance™ (min. avg.)
retained after 1,600 hrs"®
»  Std. OIT ASTM D-3895 (11 N/A " e
or
. High Pressure OIT ASTM D-5885 S0% 50%

Notes:

7. it is also recommended to evaluate samples at 30 and 60 days to compare with the 90 day response.
B. The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
g Not recommended since the high temperature of the Std-OIT test produces and unrealistic result for some of
the antioxidants in the UY exposed samples.
10. UV resistance is based on percent retained value regardless of the original HP-QIT value,
11. Manufacturer may provide certification letter.
12. Based on GRI GM-13, Rev, 3, dated 23 June 2003.

CQA Plan
Rev. 1.0- June, 2005
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TABLE 3B

FIELD TESTING REQUIREMENTS - TEXTURED HDPE GEOMEMBRANE

Stormwater Pond Conversion

Convent, Louisiana

Properties

Test Method®

Sample Size

Minimum Field
Test Frequency

40 MIL
Acceptance
Criteria

60 MIL
Acceptance
Criteria

Shear Test" "t

ASTM D-6392 (excl.

Section 6.3,
“Conditioning™)

42-in along seam,
12-in wide

Average 1 every
1,000 lineal ft for
each type of
welding

Peel Test T

ASTM D-6392 {excl.

42-in along seam,

Average 1 every

Section 6.3, 12-in wide 1,000 lineal ft for
“Conditioning"”} each type of
welding

Air-Pressure GRI GM-6 N/A All dual track 4 psi drop with | 3 psi drop with

seams initial pressure | initial  pressure
24-30 psig for 5| 27-30 psig for 5
minutes. minutes.

Vacuum N/A N/A All extrusion seams | Examine weld for | Examine weld for
approximately 10 | approximately 10
seconds through | seconds through
window for | window for
vacuum of | vacuum of
minimum 3 psig. | minimum 3 psig.

Notes: 1. Maxmum of gne-non FTB (Film Tear Bond) per five specimens tested is acceptable provided that strength
requirements are met on that sample. Film Tearing Bond (FTB} definition: A failure to the ductile mode of
one of the bonded sheets by tearing prior to complete separation to the bonded area. Examples of FTB and
the associated locus of break codes are provided in ASTM D-6392.

2. For double fusion welded seams, both tracks shall be tested for compliance with the minimum property
values listed above.
3. Destructive seams will be evaluated for strength parameters according to ASTM D-6392 {excluding Section 6.3
“Conditioning”). Destructive seams will be evaluated for elongation during cold weather seaming, The
Installer is required to submit a cold weather seaming plan for approval along with recommendations in GRI
GM-9.
CQA Plan
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